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ABSTRACT 


Experiments were conducted in the Naval Postgraduate 
School low-speed wind tunnel to investigate the low-speed 
aerodynamic characteristics of an airfoil with a jet flap 
deflected at ninety degrees, in and out of ground effect. 
These tests consisted of detailed static pressure measure- 
ments on the airfoil, and helium bubble flow visualization 
studies of the resulting flow patterns. Substantial agree- 
ment was obtained with previous experiments by N. A. Dimmock 


at the National Gas Turbine Establishment in England. 
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Slot area. 
Geometric angle of attack of airfoil. 
Jet momentum coefficient, Cy = J/qs. 


Lift coefficient due to pressure distribution over 
airfoil. 


Total litt coefficient including C and vertical com- 


ponent of jet thrust. 1, 


Moment coefficient due to pressure distribution over 
alrforl. 


Total moment coefficient including Cm. and moment 
created by the jet thrust, taken about*the leading 
edge. 

Total moment coefficient about the mid-chord. 
Pressure coefficient, Cp = py Ae 

Distance of airfoil above ground level in chords. 
Solid blockage factor. 

Jet thrust or jet momentum. 

Local static pressure. 

Plenum chamber pressure. 

Freestream static pressure. 

Stagnation or total head pressure. 

True dynamic pressure. 

Density. 

Airfoil planform area. 

Slot width. 

Jet deflection angle. 


Velocity. 


x/C Fraction of chord. 


Xo1/C Position of center of lift on airfoil in fractions of 
chord. 
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I. INTRODUCTION 


The pure jet flap consists of a thin sheet of air eject- 
ed from a slot spanning the trailing edge of the airfoil. 
The term "flap" is derived from the similarity of the effect 
of the jet and the effect of a mechanical flap on the air- 
fori"s flow field. The potential of the jet flap is not 
limited to being an alternative for the mechanical flap. 

The existence of the jet modifies the circulation around the 
airfoil. Theoretically, "supercirculation" can be obtained 
with sufficiently high jet momentum. This supercirculation 
induces lift in addition to the direct vertical component of 
the jet and the pressure lift due to angle of attack. These 
combine to produce the total lift. Theoretically, the thrust 
due to the jet also will be almost entirely recovered in 
horizontal thrust regardless of the deflection angle of the 
jet. 

Experimental and theoretical work related to the jet flap 
began as early as 1917 when Féttinger suggested controlling 
the boundary layer on a mechanical flap by blowing a sheet 
of air over the upper leading edge [Ref. 1]. In 1927, See- 
wald and Wieland [Refs. 13 and 14] investigated Fottinger's 
Suggestion but the beneficial effects were not proved until 
1931 by Bamber [Ref. 5]. Many experiments have been con- 
ducted based on Féttinger's concept and, by increasing the 
momentum of the jet, have led to the boundary layer control 


devices on current aircraft. 
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Schubauer, in 1933, conducted experiments using the jet 
flap as a means of thrust augmentation [Ref. 6]. His exper- 
iments could have led to confirming the thrust hypothesis, 
but he did not use high enough values for jet momentum. Re- 
evaluated, his test results may be considered the first jet 
flap results measured. 

In 1939, Hagedorn and Ruden [Ref. 10], using blown flaps 
with high jet momentum coefficients to investigate boundary 
layer stabilization, discovered and correctly analysed the 
supercirculation principle. Valenci, Parigi, and Borgel in- 
dependently discovered this effect again in 1942 [Ref. 12]. 

The conceptual leap leading to the current jet flap state 
of the art was made by H. Constant in 1951. While investi- 
Gating, the possibility of using bleed air from a jet turbine 
engine blown over a mechanical flap for boundary layer con- 
trol, he conceived the idea of combining the lifting and 
propulsive systems of an aircraft into the wing. As Director 
of the National Gas Turbine Establishment in England, Con- 
Stantawasiin. a position to explore»his concept in depth. © Be=- 
tween 1952 and 1955 numerous papers on the subject were 
Pieced by N.G.T.E. In 1955, N. A. Dimmock conducted a series 
of experiments to explore the possibilities of the jet flap 
and confirm the lift and thrust hypotheses [Ref. 7]. 

With the principles and the possibilities of the jet 
flapped airfoil established, efforts were begun to theoret- 
ically model the jet flap. In 1956, Spence presented a 


linearized solution for the lift coefficients of thin jet 
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flapped airfoils [Ref. 8]. The improvements in computer 
technology have enabled theorists to develop non-linear so- 
lutions for predicting the aerodynamic characteristics of 
the jet flap, with research continuing for improved solu- 
tions for high jet momentum coefficients and large jet de- 
flection angles. 

Current experimental emphasis is being directed toward 
applying the jet flap to V/STOL aircraft. NASA Ames and 
NASA Langley are currently investigating the characteristics 
Sena modified jet flap for a STOL transport [Ref. 15]. This 
modified jet flap is termed an externally blown flap and 
consists of impinging the exhaust of an underslung turbo-fan 
engine on a highly deflected mechanical flap. With a swept 
trailing edge, the exhaust is directed in a sheet downward 
and lift is obtained not only from the redirected thrust but 
also from the supercirculation generated. North American- 
Rockwell and NASA Ames are currently working on V/STOL air- 
craft using another derivative of the jet flap, the augmenter- 
wing concept. The augmenter-wing consists of a primary jet 
sheet exhausting into a spanwise channel formed by sections 
of the airfoil or a dual flap system. The secondary flow in- 
duced through the channel by the primary jet augments both 
the thrust and the lift generated. Figure 1 illustrates 
these two variations of the pure jet flap. 

Since Dimmock, little work has been done to to obtain ex- 
perimental information on the two-dimensional jet flap char- 


acteristics. Therefore, this thesis was conducted to add to 
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the experimental data base. Dimmock's model was copied and 
his experiments reproduced, not so much to verify his re- 
sults, but to ensure valid results from his test set-up for 
further experiments over an extended range of parameters, 
including ground effect, to be performed at the Naval Post- 


graduate School. 
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The complete set-up consists of an airfoil, side or end 
plates which serve as the mounting apparatus, jet air supply, 
and data acquisition equipment. The airfoil cross-section 
is a 12.5% ellipse. The airfoil is made of five one-quarter 
inch thick aluminum ribs, three-eighths inch thick aluminum 
skin and milled aluminum leading and trailing edges. The 
three internal ribs were cut out to allow free circulation 
of air within the wing while the two outer ribs form the 
seal for the interior or plenum chamber of the wing. The 
skin was shaped to preserve the airfoil shape and fastened 
by screws to both the ribs and the leading and trailing 
edges. All joints were sealed with epoxy to prevent leakage 
of air. The outer surface of the skin was milled smooth and 
then grooved to allow the placement of one-sixteenth inch 
steel tubing to carry the pressure distribution information. 
The leading and trailing edges were also grooved to allow 
placement of the static pressure taps. After the tubes were 
in place, the airfoil surface was again smoothed by using 
epoxy to fill in the space between the tubing and the grooves. 
One-thousandth inch holes were then drilled through the epoxy 
and into the tubes to act as the static pressure sources. 
Additionally, the trailing edge was made in two pieces to 
form the slot. This manner of construction necessitated the 
placement of the slot one-fourth of an inch from the trail- 


ing edge of the airfoil to minimize the amount of spreading 
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of the slot when the plenum was pressurized. Figure 2 shows 
a cross-section of the airfoil and the position of the stat- 
ic pressure ports. 

The end-plates were constructed in such a manner as to 
also function as the wind tunnel mounting apparatus. (See 
Figure 3). In order to increase the effective aspect ratio 
and thus insure sufficient two-dimensionality, the end-plates 
were made as large as possible. Because of the tunnel access 
hatch, the end-plate size was limited to 1.375 chord lengths 
fore andaft and 1.5 chord lengths above and 2.0 chord lengths 
below the center of the airfoil. From Figure 15, Chapter 7 
of Reference 3, endplates increased the effective aspect ra- 
tio from 1.5 to 10.575. The port end-plate was constructed 
of two pieces of plexiglass. The large rectangular outer 
plate had a cutout as described in Figure 4. The inner plate 
Beem Sixtecn-inceh diameter circle.” Hotes “were “drilled in 
the circle to allow the pressure information tubes to pass 
outside of the end-plates. The circular piece was secured 
to the outer plate by means of two screws fastened to the 
inner piece, passed through slots in the outer piece and 
then held in place by butterfly nuts. This arrangement al- 
lowed the angle of attack to be easily changed. The star- 
board end-plate was made of plywood with a cutout for the 
plenum air supply tube. The air supply tube served as the 
Pivet £Oor Changing the airfoil angle of attack. With the 
addition of the second air supply tube it was necessary to 
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was then covered with a thin piece of sheet metal to main- 
tain the continuity of the side plate. 

The compressed air for the model was supplied by a 
Gardner-Denver model AD 1001 air compressor capable of a 52 
cubic feet per minute aver discharge, an Ingersoll-Rand 
type 30 compressor capable of an output of 49 cubic feet per 
Minute and a Sears model 102 (catalogue no. 17315) compres- 
sor capable of delivering 17.2 cubic feet per minute of air. 
The total volumetric flow rate of air available then is 118.2 
cubic feet per minute discounting losses between compressors 
and test set-up. The compressed air was ducted from the com- 
pressors by three-quarter inch steel pipe to a Schrader model 
3534-1000 line filter to remove the moisture from the air. 
The air was then fed to a Schrader model 3466X pressure reg- 
ulator to insure supply pressure. A one-half inch stainless 
steel tube was used to transport the air into the plenum 
chamber of the airfoil. It was necessary to use tubing of 
this size to insure adequate clearance between the tube and 
the inner surfaces of the plenum chamber to allow for free 
erreulation. 

The size of the slot was dependent upon the amount of air 
available from the compressors. Additionally, the total area 
of the slot could be no larger than the smallest cross-sec- 
tional area of any of the tubing used to duct the air to the 
plenum of the airfoil. The three-quarter inch piping from 
the compressors has a cross-sectional area of approximately 
0.442 square inches. With a chord of twelve inches, the slot 


width was thus limited to less than 0.036 inches. 
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By modeling the airfoil plenum chamber and slot as a 
settling chamber and nozzle, theoretical isentropic expan- 
sion was used to determine the flow rate required to choke 
the flow at the throat of the nozzle. In this manner the re- 
quired flow rate for various slot widths could be determined. 
The development of this procedure is contained in Appendix A. 

By this method, the theoretical flow rate necessary to 
choke the flow through a twelve inch slot with a width of 
0.036 inches would be 220.9 cubic feet per minute. The slot 
width on N. A. Dimmock's airfoil was 0.02 inches. The flow 
rate required to choke that slot would be 122.6 cubic feet 
per minute. Both of these values are in excess of the flow 
rate available from the installed compressors. By adopting 
a nominal slot width of 0.01 inches, the required flow rate 
was found to be 61.3 cubic feet per minute. This flow rate 
is well within the capacity of the available compressors, 
and was thus chosen. 

As the model suitability tests were made, the slot width 
Spread from 0.01 inches to 0.012 inches giving a slot cross- 
sectional area of 0.144 square inch. It was then impossible 
to choke the flow at the slot as the plenum air feed tube 
had a smaller cross-sectional area. A second one-half inch 
stainless steel tube was inserted into the airfoil one inch 
forward of the original tube. The smallest area in the sys- 
tem was again the slot and the required flow rate of 73.56 


cubic feet per minute was within the capacity of the air sup- 


ply. 
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The pressure distribution information was acquired by 
means of the one-sixteenth inch steel tubes inlaid on the 
surface of the airfoil. Outside of the end-plate, vinyl tub- 
ing was connected to the steel tubes. The vinyl tubing was 
then passed through the tunnel floor and connected to a man- 
ometer board. The static pressure information from the air- 
foil was recorded and compared with the reading from a tube 
left open to the atmosphere. 

Plenum chamber pressures were read by means of a Wallace 
and Tiernon Model Fa 145 pressure gage. This instrument is 
calibrated in gage inches of mercury, which allowed the most 
accurate readings of plenum chamber pressure. Pressures 
could be read to within 0.2 inches of mercury. 

When performing the helium bubble flow visualization 
studies, the test set-up was moved to the smoke tunnel. As 
pressure distribution information was not required for these 
tests, the manometer board and vinyl tubing was disconnected. 
The additional equipment required for these tests was a Sage 
Action Inc. bubble generating head and a high intensity iagne 


source [Ref. 2]. 
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III. WIND TUNNEL 


Experimental work for this thesis was done in the Naval 
Postgraduate School low speed wind tunnel. The tunnel was 
designed by the Aerolab Development Company of Pasadena, Cal- 
ifornia, and is of the single return type, measuring 64 feet 
in length and between 21.5 and 25.5 feet in width. The pow- 
er for the tunnel is provided by a 100 horsepower electric 
motor coupled to a three-bladed variable pitch fan by a four- 
speed Dodge truck transmission. 

The test section of the low speed tunnel has a cross- 
sectional area of 9.88 square feet, approximately one-tenth 
that of the settling chamber. It is rectangular in design 
and incorporates frosted glass fillets to illuminate the mod- 
el. The walls of the test section are slightly divergent to 
counteract the contraction due to boundary layer growth. A 
breather slot is installed immediately downstream of the test 
section. 

Located on the wall of the settling chamber is a temper- 
ature gage which is connected to the thermocouple extending 
into the tunnel. This gage indicates the temperature of the 
air in the settling chamber in degrees Fahrenheit. On each 
wall of the settling chamber is located a static pressure 
tap. These four taps are connected to a common manifold so 
that possible peculiarities of the flow at some point will 
not greatly influence the results. BR Static tap ring of ‘sim= 


ilar design is located in the contraction cone near the test 
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section. These two sets of static ports are connected to a 
monometer which, when properly calibrated, give accurate in- 
dication of test section velocity without obstructing the 
flow. 

In order to calibrate the two rings of static ports, a 
pitot-static tube was mounted in the center of the test sec- 
tion. The pitot-static tube measures Ap when connected to 
a Manometer. Since it is mounted far enough away from the 
tunnel walls to be outside the effects of the wall boundary 
layer, the velocity at these speeds is found from the rela- 


tion 


ere 


2 = 
2 2 PVtrue Pe 


By measuring p and the true dynamic pressure at several 
speeds, the tunnel may be calibrated by plotting Ap versus 
ce’ thas Curve asi plotted’ as Fig. 7 and the slope is 
called the tunnel calibration factor. 

Due to the presence of the model in the wind tunnel and 
the resulting decrease in cross-sectional area available for 
the air flow, a correction to the dynamic pressure is neces- 
Sary. This constraint on the flow pattern is the solid 
blockage factor. The dynamic pressure increase caused by 
solid blocking is a function of model thickness, thickness 
distribution, model size and tunnel test section shape. The 
solid blocking velocity increment at the model is much less 


than that calculated from a direct area reduction, since the 


streamlines near the tunnel wall are displaced the most. 
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The solid blocking correction, € b! is defined in terms 
s 
of the velocity increment AV and the uncorrected test section 


velocity V,, by: 


Cop = AN eK (model volume) 
Ve c7/2 
where 
C = tunnel test section area 
K, = body shape factor 
t, = factor for tunnel shape and model span to 


tunnel width ratio. 

Reference 9 is the source for information concerning 
wind tunnel correction. The calculation of solid blockage 
factor and the previously described corrections are contained 
in Appendix B. No wake blockage corrections were applied to 


the jet flapped airfoil data. 
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IV. TEST PROGRAM 


The primary goal for this thesis was to gather informa- 
tion on the aerodynamic characteristics of the jet flap. To 
this end it was imperative that the suitability of the model 
and the accuracy of the experimental techniques be verified. 
The suitability testing consisted of determining the limits 
of jet momentum coefficients attainable and deciding on a 
tunnel velocity. While investigating the suitability of the 
airfoil, the need to add another plenum chamber air supply 
tube became apparent. With this change incorporated into 
the design and the tunnel velocity set at one hundred feet 
per second, jet momentum coefficients in the neighborhood of 
0.4 could be maintained. Eight plenum chamber pressures 
were selected which produced jet momentum coefficients rep- 
resentative of the attainable range. 

Using these plenum chamber pressures and the described 
tunnel velocity, tests were performed to duplicate work by 
N. A. Dimmock at the British National Gas Turbine Establish- 
ment. To duplicate this work, pressure distribution infor- 
mation was collected with the airfoil at zero angle of at- 
tack and the jet energized by the prescribed plenum chamber 
pressures. The pressure distribution information was graph- 
ically integrated to determine the total lift and moment co- 
efficients and aerodynamic center position. These values 
were then compared with the work done by Mr. Dimmock [Ref. 


7]. Additional tests were conducted with the airfoil at 
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angles of attack varying from -2.5 degrees to +20 degrees, 
at the various plenum chamber pressures. As the maximum 
lift coefficient was found to be in the vicinity of 7.5 de- 
grees angle of attack, further data reduction was limited to 
angles of attack between -2.5 degrees and +12.5 degrees. 

The model was next tested in ground effect. Ground ef- 
fect was simulated by placing a thin sheet of metal, the 
size of the area between the endplates, at various levels be- 
low the wing. The levels were measured in fractions of chord 
lengths, d/c, below the centerline of the wing at zero angle 
of attack. Two chord lengths below the airfoil was consid- 
ered out of ground effect [Ref. 4], and is the actual dis- 
tance of the airfoil above the tunnel floor. The values of 
d/c included in the ground effect studies were 1.5, 1.0, 
0.75, 0.50, and 0.25. 

Pressure distribution information was acquired for the 
jet momentum coefficients resulting from the same plenum 
chamber pressures, at various angles of attack, for all d/c 
values. As the airfoil came closer to the "ground" the angle 
©f attack was varied from -5.0 to +10.0 degrees for the four 
highest plenum chamber pressures at a d/c of 1.0, and for 
all plenum chamber pressures at the smaller values of d/c. 

As a means of demonstrating the effect of the jet flap 
on the flow field surrounding the airfoil, a helium bubble 
flow visualization technique was utilized. This technique is 
undergoing study by Sage Action Inc., with funding from the 


Navy. In this technique neutrally buoyant bubbles are 
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illuminated and photographed while passing through the flow 
field surrounding a model. The Sage Action bubble generating 
device produces soap bubbles which are helium filled. By 
varying the amount of helium, bubble solution and compressed 
air, the size of the bubbles can be changed to produce bub- 
bles which are neutrally buoyant. 

For this thesis, the helium bubble technique was used to 
demonstrate the flow field rather than gather data. To do 
this, the model was moved into the smoke tunnel where the 
bubble generating head and the high intensity light are lo- 
cated. As the maximum tunnel velocity of the smoke tunnel 
is approximately 30 feet per second, it was necessary to com- 
pute plenum chamber pressures which gave approximately the 
same jet momentum coefficients as were obtained in the low 
speed tunnel at 100 feet per second. Photographs of the air- 
foil in the illuminated, bubble saturated flow field were 
taken for various values of d/c at each value, while the ple- 
num chamber pressure was cycled through all eight of the new 


pressures. 
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V. THRUST CALIBRATION 


The determination of the jet momentum coefficient re- 
quires an accurate measurement of the actual jet thrust. 

The calculation of the theoretical jet momentum or thrust is 
described in Appendix C. From previous work done on the sub- 
ject, the theoretical values are usually about five percent 

higher than the actual thrust. If the results of this thesis 
are to be compared with previous work, the actual values for 
the thrust at various plenum chamber pressures must be found. 

The most advantageous method of determining the thrust 
would be to use a force balance and record the horizontal 
force along with vertical force and pitching moment. By this 
method, the jet momentum would be known at each plenum pres- 
sure regardless of the prevailing ambient conditions. With 
the model configuration previously described, the force bal- 
ance could not be used due to the side plates being an inte- 
gral part of the model when installed in the wind tunnel. 

The use of an orifice plate was considered. An orifice 
plate would allow accurate calculation of the mass flow rate 
Nast prior to air entry into the airfoil. By the law of con- 
tinuity, this flow rate would be the same as the jet slot 
mass flow rate and the jet momentum could thus be calculated. 
The orifice plate calculations could also be done at each 
plenum pressure as the experiment was being performed giving 
the jet momentum at the prevailing ambient conditions. Tests 


showed, however, that the available orifice plates were 
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unable to withstand the pressures encountered for the range 
of jet momentum coefficients required. 

This development necessitated the use of a method less 
desirable than described above. After all tests were con- 
ducted the model was disassembled and the airfoil alone was 
mounted on a force balance. After zeroing the balance, the 
airfoil was pressurized without tunnel airflow and the re- 
sulting force recorded for various plenum chamber pressures. 
This test was conducted under a specific set of atmospheric 
conditions. The results of this test are plotted on Figure 
8 and are the basis for thrust calibration for all experi- 


ments for this thesis done in the low speed wind tunnel. 
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VI. DISCUSSION OF RESULTS 


There were several difficulties encountered with the mod- 
el and mounting apparatus. The primary problem was the de- 
termination of the true dynamic pressure in the test section 
with the test set-up installed. Figure 14 shows a pressure 
coefficient on the lower surface of the airfoil (close to the 
leading edge) that is greater than unity. If the dynamic 
pressure were correct, that point on the airfoil would be 
under the influence of a pressure larger than the stagnation 
pressure, which is impossible. Contributing to the inaccu- 
rate determination of the dynamic pressure is the currently 
unsolved problem of calculating wake blockage. Additionally, 
while the solid blockage correction was performed for the 
mounting apparatus as described by Pope [Ref. 9], these cal- 
culations did not include the model volume. Also an irregu- 
larity on the upper surface of the airfoil was discovered. 
Bier irregularity, located at 12.5 percent of the»chord, is 
readily apparent in Figure 9 and affects all pressure distri- 
butions. The spanwise pressure taps did indicate that the 
middle section of the airfoil was experiencing reasonable 
two-dimensional flow. 

Figures 9 through 14 are provided to indicate the varia- 
tion of the pressure distribution with jet momentum coeffi- 
cient. Note especially the rearward pressure peak indicative 
Oe chesinduced lift of the jet flap. Figure 15 shows the ef- 


fect of angle of attack on the pressure distribution. These 
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figures are similar in shape and magnitude to the pressure 
distributions obtained by Dimmock [Ref. 7]. Figure 16 more 
accurately indicates the degree of agreement between the re- 
sults of this thesis and those of Dimmock. Figures 17 and 
18 show the lift curve slopes obtained from this model. Ad- 
ditional points are needed before any comparison can be made 
between these slopes and those of previous work. 

Figure 19 shows the relationship between lift and pitch- 
ing moment at various jet momentum coefficients. It indi- 
cates the agreement between the results of this thesis and 
those of Dimmock. Figure 20 indicates that the positions of 
the center of lift on this model and the model built by Dim- 
mock are similar throughout the range of jet momentum coef- 
ficients. The agreement of results shown in these two 
figures and Figure 16 suggests adequate duplication of pre- 
vious work to warrant the use of the model in further test 
programs. 

Figures 21, 22 and 23 are included to indicate the effect 
of ground proximity on the pressure distribution over the 
airfoil. Figure 24 shows the effect of angle of attack on 
the pressure distribution with the airfoil three-quarters of 
a chord above the ground. The values for the pressure coef- 
ficients for the series of ground effect studies are con- 
tained in Tables 4 through 51. 

Figures 25 and 26 are included to aid in visualizing the 
effect of the jet flap on the flow field. No subjective 
conclusions are included nor intended to be drawn from these 
photographs. 
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VII. RECOMMENDATIONS 


Follow-up work concerning this thesis should include in- 
vestigations to clarify uncertainties contained in this re- 
port. Primary emphasis should be placed on more accurately 
determining the true dynamic pressure in the low-speed wind 
tunnel test section. It is recommended that the tunnel cali- 
bration be conducted with the model mounting apparatus in- 
stalled in the tunnel. The pitot-static tube used for this 
calibration should then be placed between the side plates, 
and the calibration factor determined. Once true dynamic 
pressure can be accurately determined, a specific value for 
dynamic pressure should be used for all tests. This would 
enable the experimenter to perform various tests at the same 
jet momentum coefficient rather than the same plenum chamber 
pressures. 

The irregularity on the upper surface of the airfoil 
should be removed by smoothing the epoxy covering the static 
pressure tube, which is located at 12.5 percent of the chord. 
The effect of smoothing the epoxy can be checked by taking 
pressure distribution information at zero angle of attack and 
no jet blowing. An additional static pressure tube should be 
added near the trailing edge on the lower surface of the air- 
foil. This tube will aid in more closely determining the 
shape of the pressure distribution in this vicinity. 

Future tests with this model should include a better de- 


termination of the vertical force due to the jet, and 
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information concerning the horizontal force. To this end it 
is recommended that the model be mounted on a force balance 
while the tunnel is operating. Information is needed for 
determining the thrust in the horizontal direction in order 
to investigate the validity of the thrust hypothesis. The 
use of pressure distribution for finding horizontal force is 
not recommended due to the small values and their sensitivity 
to the fitting of the curve to the experimental pressure dis- 
tribution points. Additional investigations with this model 
should include repeating the tests conducted for this thesis 
with the 60 and 30 degree jet deflection angle trailing 


edges. 
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APPENDIX A 


FLOW RATE CALCULATION FOR CHOKED FLOW 


Assumptions: 
steady, one-dimensional flow 
isentropic expansion 


velocity at the throat of the nozzle is sonic 


FR = volumetric flow rate = AV 


Slot area = 0.144 in.? 


Wee velocity at the throat = M/yg,RT 
but<M = 1.0 

mo fYoQRT 

yY =1.4 


then FR = A/YG RT cubic feet per minute 
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APPENDIX B 


WIND TUNNEL CALCULATIONS 


Hdeal Test Section Velocity Calculation 


Assumptions: 


then 


and 


or 


Momentum: p + $ V2 = constant = Py 
Continuity: pAV = constant 
Incompressibility: p = constant 
state: ep = ORT 

2p, + p,V; = 2p, + p2V> 


Mi na 2(p,-P,) ns Py y2 
Po ep.de* 


6 a earns 
2 02 2 A, 

y2 a 2\PL=P.) 
2ideal 


p[1-(A2/Ai) 7] 


“< ee! eee 
ideal eli-(A,/B,) 7) 


3 


Solid Blockage due to Mounting Apparatus 


AV K,t, (model volume) 
V .c3/2 


Volume of port side plate = 0.2517 + 0.0291 = 0.2808 feet?’ 
Volume of starboard side plate = 0.2517 feet? 


Volume of deck plate = 0.1736 feet? 


05895 


Ky, 


0.89 


a 
i] 


Ge 9.88 feet" 


then 

mee £2895) (28811. 7060) fe = 0.0184 
and 

q = qo @ tee) 

q= q,, (12-0368) 
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APPENDIX C 


CALCULATION OF THEORETICAL JET MOMENTUM 


Assumptions: 


steady one-dimension 


isentropic expansion 


plenum c 


al flow 


hamber 


nozzle 


Total Jet Momentum 
J/qS Jet Momentum C 
AV, 

P1QVi 


p, AVi 


PP; = 
——{ (2) =i) 


Sero2os ~ awe. M < 


oefficient 


Aa aes 

es cr 
Vi = M?yRT, 
P- = 
a ae 
Pi 2 
therefore 

2 P- 

mM = —_[ (2 


15/0 


33 


Vv, 
P,-Pamb 
A=02144 in? 


APPENDIX D 
FIGURE 1 


VARIATIONS OF THE JET FLAP 


PURE JET FLAPS 
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EXTERNALLY BLOWN JET FLAP 
THRUST AUGMENTING JET FLAP 
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FIGURE 3 


TUNNEL MOUNTING APPARATUS 
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FIGURE 5 


DATA ACQUISITION EQUIPMENT 
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FIGURE 17 


VARIATION OF LIFT COEFFICIENT WITH ANGLE OF ATTACK 


3] 
vy, 
rT ha 
x 
oO 
= G) 
fz] oO) 
H 
(>) 
H \f 
By 
cs d 
(3) 
s} Wi ©0 
Ss ©) 
Hi © 
a fs ' C5=0.0500 
Cj=0.0849 A& 
cj=0.1178 O 
Cj=0.1427 VW 
05 


-2.5 OFO0 25 Se) Leen OO GES) 


ANGLE OF ATTACK ~ 


50 


MOATTA FO ITA UTTW raatarreag 


Noro ed at 
PeD0 .C=F) 
tL Oe - 
Y Ar Ompy 


x AIATTA 30 SA 


FIGURE 18 


VARIATION OF LIFT COEFFICIENT WITH ANGLE OF ATTACK 


LIFT COEFFICIENT Cy,_ 


5.0 


Vv 


V/ 


1.5 


0.5 


=2.9 


ae) 


Cj=0.1949 
Cj=0.2640 


Cj=0. 3645 


Cj=0.4437 


ANGLE OF ATTACK 


51 


4) al) bss 1S) 


q 


*Mi Oaj> 
D2et C4 
Pp Ando 


iAd BobD 


FIGURE 19 


0 


€ 


Tp LAIT dO LNaLTOIaaaOo 


Levy o=fo 
SISHL SIHL 4 197° 0=!0 


MOOWNIA 


OAV 


6761 °0=f9 
SISSHL SIHL 


NOILVIYVA WAINHNOW ONIHOLId GNV LdIT 


761°0=f0 
MOOWNIG 


LOIAAAYOO 


~ 

io) 
1 

q 


N 
oO 
i] 


rt 
S 
' 
-GIN LNOGV LNANOW 4O IN 


N ri 
S S 

) 
c/ Oy GOD 


(sa) 
oO 


52 


i> 


ff = 4 P — 
areMr arm | © tad, 0=¢3 


TE40. Geta f 


te at ir 


a 


FIGURE 20 


VARIATION OF CENTER OF LIFT WITH JET MOMENTUM COEFFICIENT 
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FIGURE 25 


AIRFLOW AS DEPICTED BY HELIUM BUBBLES 
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AERODYNAMIC COEFFICIENTS AT ZERO INCIDENCE 
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TABLE 1 
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ONSi73 
05.535 
0.534 
0.538 
0.534 
05523 
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TABLE 2 


AERODYNAMIC COEFFICIENTS AT ANGLE OF ATTACK 


a a Cm x1/¢ Cm 72 
=2.5 0.945 ° =0.522 0.552. +0.049 
@.0 1.056 <0.606. 0.573 =0.078 
2.5 2.270 =0.588 0.463 0.048 
5.0 555 =-0.650 0.418 0.128 
%5 U.640 =0.648 0.395 0.173 
0.0 892.550 -=0.710 0.458 0.066 
2.5 1.325 <=0.642 0.484 0.021 
-2.5 0.884  -0.559 0.632 -0.117 
Q@.0 8.367 =0.731 0.535  =0.047 
25° 2.605 =0.741° 6.462 0.062 
5.0 2.805 =0.795 0.440 0.108 
7.5 25925 =<0.841 0.437 0.122 
10,0 2.845 =0.8271 0.480 0.037 
1255 2.525 =0.769 0.604  <=0.006 
=2.5 1.048 =0.544 .0.529 =0.020 
O@.0 4.556 20.880 0.534 =0.052 
205.. U.768  =0.826- 0.467 0.055 
5.0 1.993 =0:856 0.434 0.130 
7.5 2.063 =05938 0.455 0.094 
10.0 4.838  =0.938 0.510. -0.019 
12.5 1.633 =0.868 0.5382 <=0.052 
=2.5  dJ:168  <=0-748 0.618  =0,237 
O.0  i:628° =0.876 0.538 =0.062 
2,5. 1,673  =0.862 6.474 0.055 
12.2 5.0 2.111 -0.946 0.448 0.110 
7.5 2.408 =0.966 0.459 0.086 
10,0 1.811 0.950 0.524 --0.044 
i226 9.557  =0.858 0.552 =0.009 


61 


+) 


* 


N 


TABLE 3 


AERODYNAMIC COEFFICIENTS AT ANGLE OF ATTACK 


S Shy Cm, Xo1/C 

-2.5 555 -0.927 0.596 

0.0 1-835 -1.007 0.534 

Jad 2145 -1.033 0.482 

moe 2 5/0 252355 -1.057 0.473 
(hes) 2.8 7: -1.063 0.490 

10.0 IBS uz/al -1.073 0.545 

12.5 P2859 -1.029 0.554 

-2.5 a ea 1 Ke =e OS 0,59: 

O50 2.080 —1.087 OF 525 

225 Zi 32 =) 4 16:3 0.490 

20.0 5.0 2.676 =] 303 0.487 
ed PARE TO -1.243 0.524 

110 20 Dre OF7:0 =LehLol 05561 

i225 22056 -1.145 0.562 

-2.5 2..L43 -1.284 0.599 

0.0 REE HE) =) 5310 0.564 

25 2.639 1.340 0.508 

Zoe 2 5 0 Zion: -1.410 0.504 
15 22495 cal ese 0(0) 02553 

1:0..0 22. 255 =i. 256 0256'S 

125 2.045 -1.190 0.582 

= 2a 5 2.404 -1.424 0. 59:2 

0.0 220568 -1.490 0.560 

265 82032 =1 5552 2512 

B2ieD S180) 3..08:2 -1.586 0.514 
Pes 2.594 aS 0) O.. 57.9 

10.0 2.366 =< 25312 0.639 

L225 1.824 coe yal Ea M8) 0.608 


62 . 


i a 


* se * 


TrTrMHonnt ve 
Me 2-1 em @ 
sre Sw ic 
* es 

Soa coooa¢d 


2x0. f= eee. 


i £70. I- ¢is.0 . @t= | 
0 yea0.. i= o80.S 0.0 
0 © £8%.%- ere.S O85 
T6).0 ¢ “foes ara.s 
3 
6 
0 


obs ie ove.s 
izi.f- ofTo.s 
cbf, I~ St0.% 


2a he R=) 
) 
- 
rm 
fr 
' 
mw 
vi 
re 
. 
“ 


Bt ce C- ot as ON 
of yet .i- €>0.5 
a $5,I- 605.5 
Gg2.2 6¢s. I- og eS 
Ap hs bcc. il $f0.€ 
ic ia< [= ceo.¢ 

: 202 [= see .$ 
4” FOES 


tod 


PRESSURE COEFFICTENTS 


HG. 
PER SQUARE FOOT 


ANGLE CF_ ATTACK 


° 0.0 2.5 5.0 tes 10.0 12.5 


X/C 


TABLE 4 


NDODDDOTMMAMMTODDMOAOENATND 
TODDODDOTOHDDDFOOONOBRMNOANDO 
OME VNOOCOOCOUNKETNOONMAO 
MDDDDVAMNOCOOOVNN DOE OE NMAANM 
eees#e3e#eoe0eev34ev#oes3#e#eeeresesesgree4nxee#eee ee 
elololelelelolel ale all P1ololele) Slololejolelele) 
CSU Pe ee ee ee 


TO VCOVOOPONnNAOAMSTTOOMEE tFVNOS 
ADAAANONE NOR N Aaah OMMONAMA 
ODWWUWINO FONMINDTOOOUINT AM AOM 
Mm OOM MF FIENODPS LEE OOMmOMANNS 
eeeeeserskenstrteeetfeerrk#ee#?e?s*ee?2ee#e@t ee @ 8 @ @ 


OX ARtHAaAsHAIOOOCO OOO OOOOOC0O0OSO 
Cees ea ee 


AE EEE OFOLTMNORE OODLE ONOWS 
ANNAN DWI TOMS MMW OOTHOMTHOTM 
DIS ADOOTNASOVUNNUOD AORN 
OPRDDRYO OT DM DO OM WWE DIM OM MOO 
eee3eeteeesgeeseerereeeetrteeertteeee @ 
AAS NAHOOOO 00 OOOO OCOO00O0 
DESC UE SUSE Ui DTS TS ESL IES St ae tit ie 


DOM DAANOT OOOO PHOREUT AANA 
NAM TADOTFUONY TOE MMOD OFOT OY 
OMNOTAM DOE MH VON HANONOMADO 
TONANSFOOD DODO DVODOENMANMN 
'@: %e; “6 te ‘oe ‘@ 10: 1@ ve *@ 10 ‘e 10: %@ "ee 1@ (0.10) (@ 30 -(@ \e 10 <0 
AMMANAAHODODDO00 CDOO0 0000000 
UU US UU OS US TS Oi este US UU DE ( 


NHDOADOODADRHRVAOLFE OMAN SY tt 
NE DONMODDNNONDO AMAWOTIINM LAND 
DOATODNUEADMNYANYS OFMOTNDEO-M 4 
SNR ATARDOr-DODHOCMmOMFNMNAORt O 
eeteeeeeeereereeeeenr ® @eeee#eee @ 
ODMONNAAHOGDOOO0O FO OCOCOCO0C0000 
UP Oe UO UUs DeesUi URS cL OP Tee Cs ity 


DMFOMOFSLHEMONAODKGOMENDTO wt 

DAF RODOAHANHOMNNOMNANOUIM MmOM 

DOMMONDOOTFTODVUDANTODOYT OMO0 

IED HO DIKE EEE DAO TMAHCOOLTWN 

Oo Fete *e Fe *6 7e' FO: #0 6e: Ke 19 XO Fe 18 eve) +0 TE cO10 Fe 40 Fe Le 

0 SHAS OO COO0O0 FHHAOOOCOCOO0O0O000 
UG TSU URAC Ue OS C8 Ue Ue Ur Oe Ue a 


MONDMUDAOMOFDODOOFHSFOANSODN 
DADO ONAOAMNEANDOOOTERNHONMON 
OTONDONDANOMNNENNOCOYMA™TOo 
OOO) ST UVVUIO OF DDPODANDNOSstaHNRAONIT 
@. “ee "ee “et 05 © Fe (EO We te re e262 Oo OWe+.O ce SOO 20 50 06 
AOOVOVVUDBDDOOOVO0CVOOCDOCO00C0O 
PURER eee BUT 


DOMADOODVDOOMOONOMNOODOOOW 
MN AONUID DOMNOWME OF NOANNO OOM 
OMAMDW NWO NIE OE DM NONONLY OUT 
DOOD OO RMNMNAVOIF DANN HO OOM ® Ov 
eeoerevoeveveevesevee ee eee eee ee © © © 


elelelolelelejel eel eel oe) Sele! [eel ele ejelele) 


63 


= 
GS MOmo oP 
7° 2OneoOo+ noe. = Oe Ge Oe 
»/VG WI SAAT OSE rv ot a= a? 
erty AD oon unc 0 Mos 
ef» @ 8 '® & Oe & FH @ . . 
= pg seerisas i 2 ele 
ree Bae 1) ate 
= 7 _ 
' oe Se > Me Ore eia-4Aw 
‘ et rm ) =the ty PY AD OLA tn Bo 


enh fie Wis? (“4 JP one 1% 
ify te p-“j4 nent a 


i 220 Cae a tok 
( 


pect ti 


® 


* a 
=O Cte dee ieten te ean 
A ‘> Med bdabitck sa) na 


¥ ‘ ® ¢* @.8 * 
 d - vn 
§ v 
ae 
; i . beet & Ur On eben 
(mitt iy TN OEE» 
VO MeMLh Se 
i« **® @©@ @&t ot @ & 
IS OOO Cees Am ‘cx hae 
i) ye SS ae 
wy 
-— 
= Deal kre OOM Fy 
‘ le OMMEwn Ww. mw 
WMDPNAPROt=wWw «. 
WD De Se Ye 
e ** ¢ £& &© & @ _ 
POO Om HLM 
rebepetrirans 
a 
tS + > Winee sy tad ‘> 
miei > Bt & «@ : 
JO DWMOMMC » Ss 
Det ny Semel eR. OS 
> er. 7 * | 
- L!) bute bag 2) 
prot iiadety wx 
> 
z 
"etl "a 7,8 | 
— gre 
we ? 
° * * a 
‘ J ? ¢ 
~ : fr 
é * * @ > «© @ 6 
o 1 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FOOT 


ANGLE CF ATTACK 


° 2.5 5.0 725 10.0 1202 


e 


X/C 


TABLE 5 


FODDDDDOSMAAANYMSOAOTNODMNO 
DOW DODDOOSFONANNDDOPONDANMOTO 
OEE VOOMMNOCO OF NFODDOWWO 
TODDDDWNHODOOOOCOYWWDVOMINMMWN 
eeeee3s5oee@eeees##evsee#e#?t@e#eeeeeeseeee 
COV OCVOOY OFA AA AHHAOOHMOOOOCOOO 
COE ee ee ee oe ie 


MANNNNODDOWMOFPTOD OAHAOSFOMNO 
WLAWV LALA D UNAM OFPFOOOONDOAOMONT 
TS SSA MNOOMN DOD NN ND WOM OW OW) 


POMMOMMFETOMNOODDAOr-OO~ TAM TO 


eeoeee3sc#ee#eee#geesrneeee?e#se#ee#eeee @e 
Ont AAAS ASH A HOOOOCOROOOCOCOO 
Loe Tage Fam Pe ies Veeet Veet Teed “Zant Vet amet Vim Vs Jest ame Vie 


ODADAMMMOATaFPrOodd0O0dnatr TAOS 
VCO CO DMN YD AT Da NN SOOT MY 
DAN ANISM OF ODDOUMMNMNUIMOMONAaAT 
ADAM ANDD™ NOMI OO OV OO!I- TMM) Or 
oeeeet3#e#oeeerek#setfeeeeveeetreeeeoetrte ee 


SAAS HHO OOODOOCOCOROOCOCOCOO 
a Oe a Wo ee 


OQMNWOMMOAHOVOTMOMPFOPTAENODAT 
NOVOOM™DVNOOO FOUN THOTOONS 
WO DW MMOMINN NVOMTONWODANVOUOO 
MINE OOMMODANDODE m-OD™OMNMUT 
eoeeeee#se#eee#e##eee#et et e#eeeeseee © © @ @ 
ANNNNNSAAHOO ODO HOOOODOCOCOO0O00O 
bt Pe beth hi ew At 


DDODODDHAMNODOMAMDMTFOVDMONO FOODS 
DmOMNINN DOOD ODDO AME OREN MUO 
MINMDDOWMO NAN NOMM OLAWIM UO OF OOO 
AODOTOTOO DO MORMIOCMmOQ0CVDOLNANWE 
eeee4e##eeer5nrereeeeee#eteenteeee#eee @ 
AMM NSHAAAHOODORROOOCOOCOOCCOCOOOCO 
Lisa JSS! el SU GeO TST SUT | Set TREES MeL fae LOSS Ls feet Ja | 


TFOTONDDAOADOFODOFHAE NOP WHO 
WNDONIDOOWODOTANMGTANAMIORE YE AOM 
MmRAONANME MEE VN OMODOMDADODOMNW 
ATO ONADDDADAPFADRDA-OMNNVOOANYD 
eeeeeve5n8H#+eoeeessfeteeeeeeeeest eee 


ONIN all  elololeler ol lslelelelelelelelelele) 
EELEVEP Reet rats 


TUCO SR OT MAOt+S tte DODMOrKTOH 
TAS DO ADM ADA OFFSET R YAO 
WODNOMFORNOTDrHODDOUD WTMHDOMO 
DTOWDO MO VIK MDA ODNNOVOSOHFOOTW 
eoeeoereeoever eee eee er eee eee ee 
i Slolelelelelelelelelelelele)l ele) celele) Sleleie}e@) 
CEU Phere PD bet tt 


DOMNDODO ODDO OMODONOIMNNOOOOOW, 
MUO ANWIO DO MNOMMOFVNOANNOOOW 
OMAOY NDE O CNM MM DNOMDONWNOWM © 
OOO OO KAN MW OM ODOR WOOOA NUVI OQ 
eoeeoeseeeevreeeeeeer ee eee ee ee @ 


DOV DO VCO VOC O COVA OHFOOV9OO0O000 


64 


eo OO > COW YI ae Oon 

: ws Aafe-"Ws OOMMHO® Ary. 
mse AU Syvogooo® * a 

* ‘ # « . ees | . * ee ‘ . 


» * ‘ 
« 2O TKD ening epee moe tel ood ~ Oc 
Preyer 
— 


Perera Tee 


roots Ss vOOROMN 
Ar oe bey _ onoomevaa 
- 7) OG VV VOD ies et 
pay OOK) 0 Ole) Pon 
° “se ©@ © vis @ @* . 
— 2000 aes sunken = 
raps Bees se 
> 
Se eet Mi tO 
+h te) OT es (1) “1-4-3 999 900 nm 


/UVaQIOaw —~0O-—-MVNII® 
a er es eee 09) 


7 


e se © « s *eeee ‘ * 
1S OOO we bt eee 
rt t rey 


(ae 
: Ce Teh & le tr Wh be COO 

: th p weQoovwis Oooo = 

7 SWI urs ot. * 

J BVO OAH 

ad ee 8 @@ 68 8 © 2?’ ¢ 8.4). 

ed al) el 
;ipaenverat 


oufn fa“ 29 
‘ ¢ a \s Wy 
z) Ane Neb hepreiyt >, 


rr rom 


= % ‘Sees 6 @ @ 6 €@ 
6 Ors Ahir 
' +e? ttre 89 
a A 
Ee | 
ana rn 
; = . ~~ 
ad * ® 
— sete 
i t 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FOOT 


ANGLE CF ATTACK 


° 0.0 2a5 5.0 Teo 10.0 12.5 


X7C 


TABLE 6 


foal alatvalvalvalvallallalvaltan eh omolohellav ar maslaiaialaalaa) 
OrrTTTOnNnNvoorr rr TONOoOTTonns 
NANNNNND SA ANOST SETS OAD ODOWMPO 
WRWDWONWD DO OOD Ses Ss O OMre SMM 
eeeeee#eeesee?etreteeeeee#eee88 880 @ 
QOOVO V0 Od ASFA AA HORMOOCOCOOCOOO 
Ve Viet JOG TAR a2 en Fat AC SREY Wa RO sa Yaa Vises Ya 


OOO ODE PF DOMNMNMNMNWIWI Dt ONAN OO 
ONNNNDVOFONSTONODOST NOT +OOOD 
OMMOM MP NWN MOFTORAWIINN AO) ODOUWasy 
ODNANANNNMOONAOOOODOWO OMrtMOOOf 
eee4e7e5o@e#e#2#hoeosvsegeee#e#@#ee8 @#8@e@8 88 @ 
Ons Sst ANA tA RAR RHO RMOOCOCOOOCOOO 


Uae Let Jue eet ear an el Zen een rset oa Jin fe 7 Ja fo | 


ODDADDO HM OOF FES HPPOSPMONUINOS 
WWUWOWNMONTIVNOUWODWDAIVNOT TWO Tw 
OrTTTOMOWTNOSTT TT Aewmoon yor 
ADDO ODOOM TASER Perr OOrrToTee 
@eeeees#eoeeee?eferte?te#eeeseeee#%#8?eee @ 
AAA add HOOODOOCOOROCOO0O0O 
BPS Va eh 


MANNA DD OLN LADD ST ST TLS NI 
TOME Ar NVOTTTNOUNDOUNODODROO®M 
DOMME DMVUNNNAOMOS ODATOOOS 
MOMOATMONDDOADOD OM OMmOTMNO™ 
eeeerteeeteteteretrteereeeteeeeeee@ 
ANNNANAAHOOOCOFOOODOCOOCOO0CCSO 
eS ee ea 


P= DOT OME MOMNMININIDO FFM MOMMA ANANOM 
DIAP-LATNONCODOSFOOTTSFTONS NOT 
ODDMOONOADOONSDFOOVNONNONHO 
TMOTOPFHODDDOAOMEH MAH NMNMNOr 
eeeteees9e0eseee38s8eeeeeteeeterteeee @ 
AMMNAAAAOOOnHHAOOOOOCOOOOC0COO 
UU LUPUS CP USS UU Ue ie et 


OFHOPONNINNN OM OWNS ONAN AARAM OM 
STH OMmONATPTONDADNDOTOSTNONTSOLT 
TFADMANMON ND AHDOALY INN DOODNMHEM OHO 
DONADMNUAADTPORFNODOM tM AANOr 
eeeeeeeeeeee%rfee#8nfretkeeF#e8e #8 8 © @ 


ONNAAHOOCCORRHAHOOOOCOCOO0OO 
LUSUR UPS US TSU LSS USS USS UES UNS est ie 


SFPOFASPOISSFFOMNANANAOOD ANM 

CODNNOTDONOSTODDODOVTOSS Oto 

ODOAMNMOTTAMNNOOOOOUDT YT Or 

DW COD PP OM I I DDR ADDON NOUOCOMT O 
@ 4@ %O°"e@! fe: 1@ 1@ 5@ 1@ KO 18 1@ 10:36. (0 @) © @ @ 6 @ 10 6 @ 16 

ODVOVDVOCODO OOO OVO OCDO9VOV0000 
Ce i Tie ia Ue Ue CT TR ' 


DWDOMNDOODOVOVOMOCONOMNOOOOOW 
MmUOANWVO ODONOU OF NOANNOOOUWUT 
OAM VNU O NWI OE ONOMUNUIOWE mm 
DOD VDOANMN OF ODDAMNDO DOOANI ON 
oeevoeceevoeeeeeceeeewr eevee ee @ 


elelel lolol clelelejleleleleleleol.. [elei eee) ejele) 


65 


Mee Ni Swe oa vere 
vit e+ Tee ~-rts OVMmMyny ‘ ae 
Sim Ci he Pe HOM rem OS a 
ATW te <1 LO 1 ee beer LIC CPT Lp a 
eee ee ve se © es HR eS £98 @ 
2 OO CO Ne O45 ee ee OE 
riryrepitapwes 
= . a - 
1 UU G4 ACO oy rs 
Vie Se oDMStMO Soong 4 
ea —virutwW Uy MVS YIN MS bed 
IOOOIO CS) VaONMmArai ee Ad 
e we ee ee 6 88 @ wares = 
> ow . Oe et et Ge Py Ee Ey Ga bo oe - 


BOR Bee oer wa ie oe 


‘ » iw Ge OCA) Oaaa 
; MD WALD et he SC Pay CRE 
ad ie eee ee ee oT: ‘ 
bet han] og Ay ye ww oof 


, ¢ so 8 © 6: 6)¢ @ 6) e800 Ss a/e'8 
i a COD obey Oey fg Betis Begin - 
eA ee ee 
Ter: » AD 
" r & U7) obs eRe i) 
bm 1 |e 
° 21TH aA 
' , « ieee eieg ee © ee 
a. —) me toe TLL LE 7 ty 
i OL ee ie ee ee es 
4 © 
: : 
= Ss 
b» = “oD bisa ia 
, 4 - >i ® a ioe ele) ry “= 
" - ' movuao « 
A a t Cote Ww 
« 4 * « ‘ee F © 


e& EOGL 


Toa 40... > = 
3 ef oe & : t. 
‘ PAL 71 be + - 7 - 
WS x © i] 
‘ U s * 
} ' ' ' ’ 
;? 4 
v 
rh"! 
a 
= « 
- ' 7 4 
~ “ 7 
Tr = * ¢ 
- ° ° J ¢ 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FCOT 


CF ATTACK 


5.0 


ANGLE 


10.0 1268 


7 


0.0 265 


269 


X/C 


TABLE 7 


SAAS ADADOLST OSes HOMO fae Mner + 
ODARANUNDOTFONNNNODOROOTMAH 
NO OD DMMMm—NODONMNUIWNNOMONND AHO 
WFO DODNDDNOODOODOD OOMMNAM Or 
eoeeoeevoerevees ee eve ee eeveeeveoee @ 


O O00 OO COMO OFA AHO HOOOO0C0OO 


SUE Ue UU RS SHUR St ASUS 8 SL 5 sia 


FODO OD OMNND DO CODDNLSHR ONDE + 
ADODOADMM-MHMODODOODMROTNENOOMA 
OD AXNKNANMNDNAND MADHAMMYOOMNDOUWAO 
OOO OFAN VNAAOOO FR RAONDOSMMOM 
eeee2s2v8ee#2#e%e8e?e%s @# 8 @ @ © @ © @ © @ @ @ 
O Sete ARS HHH A SAR SHR RHOOOCOOCOOO 


LeU LISS fet PLS Set ee Yee CUTS Ueee( et Set Tet 


OD NANNADOE DO AMMMMAMOSTNES Tem 
ON mt tt ALN TO OY © UV UY WIV CO OU SOO Westy 
OTTTTOUNOTONOTT TT TOroonmor 
AD UDWVOWM THREE EH rreOorrn yee 
eoeeeoe3seteeeeee#erteetrteee eee e 
SAA tA HAH OO OOOO OCHFOOOCOO0CO 
Peter EU ee eh 


OOM set SUNS OFM VU ODAMNDOTEH TOM 
DIMMS AHADONTOTDOUNQAONESDOOFrWN 
TODD FAT ONVNODVONS OHDOMMNMONIMONA ST 
TMOMMTTATODRDDODVO-OCOTMS OM 
ee0uoveeoseeegreerteetrteeeeee#eneee*e=o»oe @ 
LTT TLC ELC 
Peer he foe ns filoees 


FINDAOFDOMMMONFAMMTFMOADNOMOM 
TOATFOTDUDDDORTOANMNTOASMOrWN 
MPFOTAMMDOODODNDO OF FOTOHROMAT 
NANO HOO OCOON DATE Dr NMNM OO 
eeeeeee¢eerreeteertee#e%eteeee#s#ee%# @¢@@e @ 
AON NA Aas AH RHOOCDOOCOODOCOCCVUCOo 
FUERTE er her ete 


Mm TNODMS FOTANNVNOFOMAAN St On + 
ODD ONS FOTNEONDFONDOTFOAWMMN AS 
UWA GHOMmDOODONOING ADONIS ND a OFMO 
MANOSAUADAHONEMODDAFHMIMOINANO 
eeereeevrerereeere sv eee es eve ee ee 
DMYANN SSO CO OR Ha HAOCOOCOOOCCCOOo 


HEUEVE EET ERE hE 


RODDADSMNARDLMIMAMIMMOMY+IN DODO 

NODONNANDNOTODDODDONG MOO 

MOD™-—AMOTOM™ODOOOOCONF-M TOUOW 

DOO DDD MH VDHOOO VOMFIAOONWMD 
eeeeeeeeegen5nreeteetsee#e#8seeeeee ee es 

OO AAFO CO OOCO OOO RA AAAH4OOOCOOC0O0O 
PU I ee ee 


DOUMNDOWVOVOVONOONOMMNOOSOOW 
MUR NN OD DOWMOWUTY OF NOANNOOOUT 
OAMUNINM OO NUE OM DRAOMIONNOUIM MH 
DO DOOD OCANMNDDOM™DAADHRHRO COONAN OV 
oeeeeeerkeeeete#nrest ef eeteoee#r# eee 


elelelelolel eee} ejeloeleleleje] [eel ejeleleleie) 


66 


“4 


= 


ae 
: r 
' 
- - ~ = Jer: ; 
“aggeh Borah 
s eeaae RS t-te at 
$OK 1 Ge a? Pith id 4, 


eR 2 


2 
> 


-1 9M OOM a 
= MOO} co 
Onmvomyinw, 

SAAN o wo o 


aS BVI h cord Alina 
( Us bent cc aeenroranie 


ee ee en oneness eeeee 
See Ts an oe ae 


tit Aron no 


PAG ured qecielis ne eee 

~ TA 0D V0 ee OO Cy Sr OO eee 

b UM VU WI OOH “14 COM eer Hee Gam 

“~Gwir?o DCA To 77064 

REL SAE SLD BET So A “YS 

SOPRAD Te POG Oe OOO VAI Os 
ee ee ee ee 


me > Sipe tre & POmMmnogd ny 

pale lish Diy} uw & 10 earn wes ne 

© 1 eS la Oe 2S ev agcosNn se . 

NS (WIA 19 1 DISCO OOO uw as 
: eee ee 00 oe _ 


et aed eG OA igh irs go ly 


Pry, : 
“ser ee @eeenreaeeeeaen ee } 
St OP ee pate te re OOO Ont 

‘i Prevet rep eveyee 


pee “NIN Mae Onn pre 
ot SD a So Ny en ” 
v iE. 29300 nae * 
vu ona 4p Go ”QVaw==4 ¥ 


Fj *ese ree 0@¢ 8669 € €S Ce > 
STI epee 25 202 200o he 
(eee eae eet ‘ 


if Rota. DR ae os) a | 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FCOT 


ANGLE CF ATTACK 


=—265 e Bae 5410 Way) 10.0 265 


X/C 


TABLE 8 


CY LALA LV UND LAW LD LV OO OD OLDLA FFM NNO SS 
OFTITTSETSTNOCOOTOONNOUNODD OTN 
ONUANNNAUNAMNO OFDOMMNAOTNDADOOM 
OWNORDDNMNO OF AAA ANNOOORN MSE 
eeeees54sx#e*ete3so#oetseeeereeee eee 8 @© @ @ 
9900000 OCs Asta AAA HHHOOO OOOO 
PEPE reer errenes 


FUL) LALA LAL OO OO OOO ORO M NNO 
TODO OCO FODDDOANVOFSTNODDOSTAN 
QDOOCOS FO DDOOMMHNVTHAOSLNNDon 
este ts SAN NOM ABODMN OS r 
eeee#srv#eee#rf?8 tf eee? 8 @ e688 & @ 8&8 8 UO 
On eta SAA ANS SHAH HOOOOCOOCOO 


er Us US Unis! fei el) Uist fl a eal ie 


0. COM DH DE PO WY FTAA PLAS OO NAO 
WNNNNYONVUYWOUTOOTDOWOTO OTT ® 
DPMP Pe OF DE AN DWONUDVWON WOOT 
AO OD OF FOTN OD ODN NDW OMY MT 
eeeteeveeeeeeereee ee eee eee @ 


Asati St SH HOODOO OCOCOOCOOCOO 
DUS UP U0 0: UO Oe Ue Us Ue: 


CO IRON AD WOLD LN UN LVI ST PLUS CS OT 
TMOMMM DOVNDDNODTOOVUSTDDODODWY 
DOOM OOM AOWFHUNDONNATATANST OM 
WOMAMMOIANM NO ODOMDMO MO OM th UV 0 
ee e®@eee%e#8 eet ee ef 8 @ ® @& @ @ 8 @ @ @ 8 @ 
ANNNNNNSHAOORHOOOOHOOODOOCOO 
Ue Ue UU DSU eu Ut UU. TGs 0st 


MO OO FO DO MNMNNO FR DINWLALIN FMA AA + 
DKABMNANDOOOD TON TTONDONOTN 
NODODODMDODODOIDANNOMDATN FOO 
OB AADNDNS AA HAMRAODDODrOST NSE 
Ge) 7e) ee. 20.0) *:6) @: (0) 40:10" 6' (@: "9; \e: “@: (8 “ee, -@ @: "9. "ea (ee 
AMNMOM NARHA Sa HHHOOCOOOOCOO0O 
| fe J Jace Yes Sa eset se Nae Ts es Je le J 


MDWOO DM UWI WN OR DLA FEO NAAM 
TPOAMMOFOVAY GOVONN FOOOF+O FOTN 
DNOA TOWN ANOMANANDDNONDOODHNOOD 
MmOFAIMOOOOANTNODDDOLMONMOE 
eeeeeee»n#neeeeseeee%ee%ke#%se#eeeee 8 @ @ @ 
OQNNNAA AAA AAA AMHOODOOOCOOCOCOO 


Ge UU Uiste Un tht Ue 0P De US: i 


NAD DIA FFIN LAND COR- OM NSA OM 

NONVWODOOOT DOVTFODDONNOTODODOOT 

WIHT OM MON DON DODMNAI~ DOM DAO 

MONAHODON MNO NN THOOWUMNARAMOr 

eeeeeeeeneeee#eesfeee @ @ 8 © @¢ © © © @ @ 

OOF AARHOVOO HARRAH OOOUDOCOO 
Oe Re ee ee et 


DMWOMNMNG OOO COONOONOMNOOOOOW 
MPONANNODOMNOMMYOFT NOANNOOOWT 
OMAN O ALI O NUN MOM DO WO MVUNL) OUT ™ 
DVO OOANMWN OM DHAAHNHOOO MN WI COO 


'O) “@: (Oe OO) @' ‘8° 8) <0. 76-8 10 @ 6 1 16 © @. @ 6 *e ‘@.¢@ '@ 


SJolelelolololelelelelelel Sleler, [el ej ejlelelelele) 


67 


- ou : 

» mr fm} ore o< - Tete 
ts Oo OSCHRIIWN eS ees 
20=D Ved + O MMmMGSesOow 
Stef OT eS Oy a ies _ 
« e ‘2s &e@® .,\e a 
SO Ce ee er ee ey re be oo oO 


Heda ae atege ¢ 


=> (ee 


é - > & >o ae > 
fine & 2s} OOooCecs 
:% Wet Ss ot OOOOOG 


*— mae iene ° 


‘ — ; e 
‘. ees 


an pedo ov yy sour yt 


i 4 beri pere 


i ee 


es ~ 
[HVS 92 OOo ci 
CO? Os & er wR ey 
be o's wT <a beet 
J ~) i owes abn 
“eevee eee edt @ 6 @. nent. oA 
> wl ae eee, ie shee pom — 


; " rare Tree 


i 


: atta’! _ iS Oe ee 
. 2A ie Cap met Ee 

baw i Cb ee ep Pe 

On M4 rane ny 

. ® eeer%#edées#t~e ree 

De te 8 I 

4 Pr) tP be teh at ee 


ae 
vivre ot 26-0 


vo 2A eV Oa ye 
c 2FOMRAOGCSOoW 


tm Oe nh 9 DD 
es « € * ¢* 
~~ — = wey 
: i 
4 furor 2Oreary . 
leo adi Sige lik 
Wel ity* etiyiyO” e 
> cy lee ot Oo 

e > « >¢éee- 

. taietanewg ter e> 

} 4 , % 4° 

4 
tL] . . 
_s 
j ' 
= 
7 ’ - 
u 
mm 

; * ° , 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FOOT 


ANGLE QF _ATTACK 


° 0.0 2.5 5-0 165 10.0 12.5 


X/C 


TABLE 9 


CO) LVID LAV LD LIV UN LUN UNO WOW OO RO LALA FOO NI 
TODDDNNVWVOOSFONNWVOFODVOO TNO 
OOO DVDVOSSFNOOT OMNMEVTOUWUMODEY AM 
MONOD DOO OF SS ANNN OS AWD OO TU o 
eeeeee#es535:eeeeeeeeee%8@#8%8eee8e @ 
O9O00 Odds AAR HS HOOOOOCOCO 
Pere etter est ye ky 


SFIVLAW ALUN WO OOD DOE EE OLNLDNEMUN So 
DVVWVVODOTONNNOODNDOFNNOSNO 
FUND OTOMM ME NOMMUOANOMTOWNM 
OOD OC OCFMAANNANN OST FOO WM st Pc 
eeeseiee#e#eeee#ee%eeesee7e25nreote#e#eeee#eeee#28@e#ee8¢ @ 
Ont A SANA HRA HOOCOOCOOO 


Perret te ret ter etra 


OOOH OH OH WMO OM OUIIVWIUNO OWN WA FON 
Owrwrw—TOWVTUNOOOTWONTUNT OWN 
DDDDONVNAHAIDOMOVOTOVANTHRONTO 
PAWN WUD) OPPS LIN Se este OMIT NTI 
eeeoeeee#eoeo#s#q4qqegce@eee#e#eeete#e#e#ee#eee?e?tt8eeee@® 
SASS dd seer HOOOOCOOCO 


PS Ea ee Et 


DANN ANN NaADOVWNMNIWAWIEIA LALA FON ON 
DINWIAD ADIN TOOOVUVNODNNT ONO 
TOVWVVOOCOT EE TOOCOUMNAOUDE ONAN 
OTTTONNONONR AHA HOOCOFHOMMN ST NYO 
eeeeesrsereeeteeteteee?ee#eee#see#eeeeee 
ANNNANNN ARs ands HOO OOCOO0OO 
TT SU TST Fas GST SY S| ese (Fa ia SR A i Tey Ta 


DWFtFHFMDONOVDOPEOODOMNTOANNA SS 
DMMAMNMmODOYTTOOTOOLNOTTOLTON 
NEAOrATOOSTLTR AOFM DTAMOAOTOTO 
CHK DOM ONAN ONSHOOM SSS 
eeeeeeeertetetenveeeeeetoeeeetet ee @ 
ANNAN NSS aetna st As BOOOOOOO 
PO ee IR eo 


ODADADM OONDOOP-DONMNMNA MAMAN N SY > 
OQNMMODDATOTOTTFOVDADDITITNONOON 
~OrMNODDTOTDODENVDOOVNCH ANSTO 
NADMM SASH sAAMOMNODDAMEOMMOSEhy 
eeeeeeeee?e#eee#e#e#e#eeeeeeee%ee#e#ee#ee @® 


AP OIN gees eases as OOOCOCOCOOCO 
ee a eae ee 


DMODWDO ODNMNMNDO SOMOAN MANNION 

TMOMNANTTOODOT FOONOUVOONOOOOT 

TOA OTA OWLS VADMOW OTOANIN TS OO 

ONAUN ADDON TNAODTMNUN ST OT 
eeees5§4oeeeeoesenroeeeee#ee#e#e8e?eee¢s ee @ 

ONAN RAO OOF HHA HOODOO OCO0OO 
Pw ee a ee tet ee he 


DOMNDOODOCO ONOONOMNOOODOOW 
PUORANWNO DONO OTNOANNOOCOMUPF 
OQAMND NIE ONDE MM DRAOMUNWOMNrM 
DOO OO ANMNOF DDADAOOOMNWNI OO 


eoloelelelelelelelelelelelelejlelel. [elele)cjlelelele) 


68 


Cd ,* }) 
4 a J 
° —— 
9 
iwi 
e J 
> 
- *, 
a 


RD fw tae 9 Prt 


( "Y ' ‘7 


= 
- coy oom O fur 


et 


cTVVereven een 


oH wired 


© oOnow 
- i ; 
a ef 
=. 
*-* 
—_ ie 
’ i 
"yf 
~~ 
© 
—— 
{ j 
: 
” 


nur 
MOD poled abeance 


— phe & 


) 


YO Cian 
7 weir? wy aor 
aro YOOOVeD 


ES EES SA Crary 
1+ CY SI POv a ee OGieEt 
ES Cae OO Ct CD EA EM ED SCC ient 
ir Gene ariel 
*—*e# + @@ @eeeevenan . ss ee a 


48 
rie 


rine ‘< 


7 PVE SO e GGwo 7: 
PO WH MINH EAN B UN > 
=; het 71-7 nim COD o- 
'¢a eS frends. . 


t= mn @ 


~) 


a, ob acm aD ow 
‘ity AS) 


S29 


a 


ei ba eet a 7 


Beeaet ATE 
ia 
= 
wiv b 


(FN 
oo 


MUAY SO TD ——- 


‘ese eeavpea-- 


alton te’ ‘er MAL oi 


vie Ba tes 


= 


' - 


e 


AE > 
‘LEO hoe 
ro ao Anam co. ee 
SQOwty UIC mR—W? «. 
ving toll 1) | ean, w ~ 
9 7. 8 © @ 8 © oO 
a ts ont SD BAPE) ow oO 
rPereatdcgey *) 
—_ 
5 1 PED ben (Oe Ch 7 3 p 
wena oc c 
t Vom Iw 4F « > 
=“ P17 ew? mw 
‘ ° . > «© s . 
“>> Vt es DC) 
pry teg? ar 
es) 
~* 
. 
, ie O see 
in TL i. 
“Vv? po] 
: v * 
= * > 
> 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FOOT 


GE _ ATTACK 


5.0 


ANGLE 


12.5 


10.0 


725 


-2-5 0.0 Zaid 


X/C 


TABLE 10 


OMSL DDDDODDANAARHRMAODAODODONOOO 
TOUVOOVOOFTSONNOVOOLTONOTOOCOO 
OMMNMAMDONNOSAMNOONNAHDOROMOA 
™ DOWDDDVDVUINNNVOOOFAANOO DOPE OOD® 
@eeeseeecte3s7eoee#s8vee#eeekee#eeeee@e#eeee#e?00 @ 
([wolelelelele|elelelel.| ll | |e) 1 @lelele1a\e) 
TREE UPR PR EU HERG Fe 


MADADADANKHDOOKGRAINNMAHDOMNMINE ES 
NQNNNNN OO OWN DMO ALIAD MP AOtT NO ONAN O 
Dass WOTOMNY QO DUNNE OM 
OOOO O CORA ANM MOT TOMODMONWIS@® 
eeeeeeernrene#e#ee##neee#ee#ee#8?#e##8#e#8e8 @ 6 @ 
Ont Adda St RH HHOOOCOOCOO 


LeU nel Se peel) (mal | aaa is fe Vaan nat J 


OMMMMAMTLSTNBOORANADOMNNNY- 
LOD PPD DINE DD OM NOOO T ONO WOO 
TDDDDAT AN DWE ODM OMYWN DAA OO) 
STITT THO OOIT NSA NNMNO DT OWWINIY & 
@eeese#eueseeeeeee¢#?2f8 8 #272? @©@@#80e 8® @ © @ @ @ 
AAs Ade nA RHA RM OOOOCOO 


UU UU SUSU Vit URS Ue 


DOOD O VDD ODDINOD DD DD OD DON W fh 
DOODVOTDVWAXAWNANY DO NN DOW DWNO DONO 
THAKANKNMOMHTTPO TAA AA ON OORANAD™ 
DANNANNMOANDOT HOO DOOWO OFM OWOM 
eeee#e#e83eeeeeee#e#e#e#@e#8e ®e#e#eee8eeee8e e@ 
ANNNNNNN AS AA AOR AOR OOOOCOCCO 
Tees Se Ee ee eae 


WU MMOAMAMMOANDOOAMMOANN HOODS OF 
ADODVODVMNNA DAM MYNANOONTOON 
ODODMNOAOTODONTRANONSAOTEONSTD 
M™ODOPMOAMNAAAMOAST TOMO OMmMMNTOYE 
eeeeeeee#ek#eeee#eeee?%e @®##eeeeeee @ 
ANNNNNNA aA Asta AAA OOOCOOCOOOO 
[Js Jes peel Joe St Ys) aL Gl A ook eV jm Sees He 


LADOMNE +FTHOOOHNDOYTMMOMMOASMStON 
ADE ARMA MAADE AMADHHONDOUOTON 
ONS TMOMOTFOR NAST NS TODAS HOSO 
DO WNT OD NAAT AO ONO OSM 
eeeeeeeeer%5nf#ee#ee#e#e#eeeeee¢e¢e#e#eee e 


STN AS st AANA HA HOQOOOCOO0OO0O 
CU OU UUs RU UN UUs 


NEN ONAATROAMDOFNFAODNIMNMNOM 
DOSTADAOVVODFHAMNAWNIMAODO FoCoOTA 
NAN TO NWNOO OMTANOMOTANMDOONOD 
NAW OT MO HHA MOD MQ SI AOI AIO UNE ft 
eeee#ees#jevw3eee##eee#@#?ee8e?8 8 @@8@ @ @ @ 
OQNN AA Sst HAA ROOOOOOOCO 
Ct Hea See TEL in Ha Jee ee CYA St JR eet Fa 


DOMNOODDOVDONOONOMNWODOOOVW 
MmUODANNO VDONOUW OFT NOANNOOOWP 
OAM VD ADT O CNW OM DM NOMONWOWM 
DOOD ANMDVUIH DHDNAMDHOOOANUINI= OO 
oeoeoeceoveveoere ore ee eee ee ee ee @ 


elolejlojlelolelejlelelejelelejlejel. [elelelelelelole) 


69 


e- = che sna 
{ le 7 pi abe et : 
>VorrtoourpMnintsS vOood 2 oe 7 
oe OLD as UL es Sey a Gels Care Mitslish 2 
mi eS COOLS D bee! PD Sa 
eo * . * Li 


eee oe oe er : 
ye T= aT CREE SNL 2 - 
a 
wt 


VA wR pee 


eee eee eo 
i < _ 


wr TID ee C9 Ce 1090800 > re 

na — “1 OD rew im 9 IES OFLA 4 

me" AVOSVIMD SOM mmm < 

mira - . Y ROM aa SOoOooogo| D> ~ 

eee 42 * #6 @ OS O% SS - 
UG : ; ’ ay me Gey Soe Ak, ey Hany Bertie fing been en 


PEP eee 


/*. 


Ie SVL > Ss MMMM 
2 


1) VO att ag 
Te" ein) yp 3] 
i de i Te eG 
eevee ° Pee Fe wee *, 
oS — . fae he et Bae By bee fry lly iy 
A ee | 


yOu TOC OCOOGS 
VOCS OOaQg © 
rs Ort oO Ooat so 
tee De tonay “nA wn " =) 


8 a.0\e & J 0 d-e'etace r= 
- tne wth eh al tel] cy 


id Pr PrOePp he ent” 
_! Te 
— | 
—— 
7 - 
SAITO 
Tuluin GO GO OG: re fe 
w _ poy » . 
= ( “vO hy -4 vi ~ 
o eS ee @ « La : = 
2 us w 3% 4 ad a 
, ribeire. a 


7 
ee) 
: ior » 
7 Wwe oS og 
i ACh & Yas ’ © 
vOoO tru@w © _y 
« *. ’ «8s i969 
‘ ~ = oem it t= oa) 
: ! : teh? yon 
7 bd y 
_- 


PRESSURE "CORPFPICTENTS 


HG. 
PER SQUARE FOOT 


IN. 
LB. 


ANGEESO RS ATTACK 


° (Ps) 560 TO) 10.0 12.5 


X/C 


TABLE 11 


MMM MMO OMAN AN O90 CIO EOD LAL UN SF OS 
DDDMDODWDOFTFONNONNDOUDONODOO 
NAN NANOS OO NM SI NIALN OO OM Cw 
WYN UD WVU WED) STAT ST UVLO OI NIN OO WO Ma Wa 
eeeeesesoeeesrtfteeereeeee#steeeetee 
DOOD DOGVOOVSO OO COO0 F#HOOOO0OO 
LI SJ ea Ta fe 1 Joe a Ja 


TINLAW WILD 00 000 OEE OF NNT MMM St 
DOVVDD OO TFONNNOVOFNTOODDUONOUO 
DOOVO VO TOM MOM NON WNYNOUWMOMAaAMe 
DAFA AA RSANNN NM MOT OMADWOOMOOM 
eeee32+eoseseee#enseefteftfeeseeer eee ee @ 
On NA HAR SR te HOODOO OOCOO 


ese fret hile feaUe ee eek sUr ul toa feal 


OS Ene ERE OOKMNTMOM SS 
OTTTTONVUUNTODUNONYUDUUING VO 
OWWVVUVOMNNDMN VNOM TI DVM OM Oma 
AMNMMOMOTTFTTTMMOTFTWOOTOMWOMO WW 
eeeeeee#rsegertrrtse eet eeevreee9e@ 8 8 @ @ 
SSS AR tt StH HOO OOOCCO 


UU OY UT SUe Ue Ue US Ue Ue SUS UUs i 0 


OSSIAN AO OF NMUNWNOW WIT OI OI 
SASNMOM OM AMNNIOOVDOTOONOT OTUWV 
DWMOMOON OM AMOM NOWWNOTOORDOROAY 
DOAMOMMOTMOOOOMN AOOAMAAHOOr-Or— ao 
eeeee?etrtkteeettertee#e#r##teee#e?t#e#eeee#es@ 
ANNNNNNNN SAS Adana RAOOCOCO 
Ue tt Se Stet 


ODMMMMMOO GOD OP DO MOOR-MUNINEF OM OF 
ALAWIVUN UNM SAIN OOO FFOONOWDDOONOUO 
DWODDADAONUTUSH HOS DTOMNOIMNDE AMM 
DODO DO OM DONNA MWNMIWIIT FODDW OM ODD 
eeeeeeeeetete#s#s#see#eteeeees2#2see%e#8 @ @ @ 
ANNNNNNN SSSA Sst RHOOOC OOO 
CU UU SU Ge se Ue Ue ty 


ODD CF OOOEMS DODWOPRMAFOMAN MS + 
HAIN YATODNODMOAMNNOODOOFOSTANNO 
DDDOODOOWNUMSMNONNDATRNADONOEAM 
DMP ODAOMANUAIM SF OOOH WN + OOF WN + NFO 
eeeeeer3eesesefefe7rfrfreeteeeeeesve@ 
AMMO ONS sets aaNet st sHOOODOO0OO 


EEO wet Fe 


NNAODOMDAMODODOP DODDDOFOAMNANNMOS 
TOI ODTIEIANTODODNODOODM OOS O 
NNO MNOS TEM ONO TMT PToOUONAOMOT 
OOM WO TSeaAM OO DOUWUID OUI 0) LP 
eeeee#eeee8gvpee?#e#e#?e#8%@##8 @@ @#@ @ @ @© @ @ 
OMY AeA RA tH stat ANAS AHOOOCO0O0OO 
ee ee a eet 


DAMNNDODO DOVCVVDOMNODONOMNDOBOOOW 
MmONANWIO NOWUO LE OFTNOANNOOOWT~ 
DAMN WVUNWO MSO NDE MOM DWNOMUNYVOWE 
DOD VOANMN OM DHDADNOOOMNUVI DOV 


Olelelolelel Slo elelelelel Oo) eel, [ele] eleolelelole) 


70 


ow 7 
Fi; > & SUES Thala) 
Chr DO ee YI 
afr 4 Derureae “— ‘ oo 

2 EID CUT Oe ID Phe 
ey ye Pd te DN, By hag thy hy 
G Doo rok edhe kWh} 

oy 


4 


_ 
0S UY AD 9 AO rH 
2 ft COMMS oo 


» O17 epee 
wt Ue OF 4 = ari “a farrtv) | VY re Patten 
‘ ieee »« ‘ee 88S . 
Hi re — ® tare ms bate 


Perverererrs 


a = ae - 
4-4 rt 
es Yimwhog?s vie ie 
SDAIN Te AM RD TE 

“ aie wiry a 
. . . ,* 0e * ee eeese Pos 


rw 4 bey js Gry bo ths ne baying hony Ss _ 


ae 


_ 

rurur Ate Oren pw 
ite Ch < \ i Ce trait 

V/V Ort “AW he (arm 
SO PO ON SHH eee 

* *¢ “ee ° > ee @« 


; meiied “x1 al Yel “ale a) "oo 
Pri tryrrpes Le 2 


SACI MAM z 
Ss & we Oto fen Dee rare “\ 
re (Paco oar mv at ii mma .¢ 
UV AMmee Ap Von) Ww 
(ee ere eee oe? 


tae toon HI HNL oes 
Peeerrerey 


= —— 
#9 ite eano00 .. _ 
1 3 Cee" ph ODO” - 
a TO —IpateOowoaw 
( WabS “150 oOo _ 
° ° *-_eorseseerw#re#eestetes © 
‘ an eh ve oP _ 


PRESSURE CCEFFICIENTS 


PER SQUARE FCOT 


Ne HG. 


—a 


ANGLE CF ATTACK 


1205 


10.0 


2.5 5.0 iso 


0.0 


X/C 


TABLE 12 


ANNNNSERODROOANNMAENT OME OMT 
MODWDDOOOSERTTOUONT OF TON OE 
DWODDODOAIANABDIIHOODONMOMADMAO0O 
THAAWNDOOOVOVOVG WADWDWHAWUMHANAM 
eoeeoee0etteteeetee t* eetetet ete e 
OQDOVVU OFS HAAR AHOOOOOCOOCOYVOOO 
Paste ee eee Pete Pa 


MODNWNMNMNFOMOFTOR ERR ORTONNEMO 
NOOO SANAASTODONNNNDODDAMY ah 
ORM AAV OUONIIE TOOCOCON HEP NnMVOMNN 
™ANNMMOMSOMNODMMMP-MOODMOFN MAW 
eeeeteeeetsetteteereerveeeteeetetet eee 


CORA AAS HHH HOO COO OCCOROOOCODO 
Mere erties 


ONMNMNTONNOOFDAMAHOOCOBTONTOAD 
NJ OWONY OAT TWOOURRS OTF OWraAnmwTr 
WO DOM DOWEL NNNAMAMOMNORS 
VCOMDOMWOWODYNNNMNMNNODOT MMTO 
eese@e@eeteteevrew#ee#erte ete eerteeeteeeege e 
SHS HA HOOO OOOO OHOOOCOCCOO 
DSR Pe eee We ae te at 


DQYADOODN DANSE SONORA QODTOMNO 
MAN ODWIAHVUODOTYNOOT TOVORAOWNST 
Mm NNORD PORE MMNDMIRSHOTE ORO MY 
NS OFFA OD VOM OVDOWFMAMNAYTO 
eesvt#et®eereet*t# Geeeeetetet*t eeetetee @ 
ANNAN AOC ODOOOCDOOCOOCOCOOO0O000 
PEPE PRI Fe Boe re 


MOU MONDO AMS t$mrO+t ODHSFRVNAEY NOC 
DHOTAMMONE TINS OOO TOTA MUM 
WOM ADM ON MM OAILAM SOE SAMO OM ONY 
OWDTFONTNAROVDHODMmVDOODOTNANNG 
eeereeteeeteeteeteerteeeteetetet @ 
ONMYNAAODOOCOCOO FOOCOOCOCOOC0C0O°o 
UR TO ee Se ee eit 


MOADOONODOKROIANEDMADODAMNODAONA 

WVOMTFOVOINOQCHOME ND DORDMH OAS 

DMOMDNOFPOFRONDNDSEOASBOSFMMOH 

MDONODMMEMEEANODRRUOAMYOORTO 
eete#eeetet ert eeereee eter eee e@ se & @ 

QO ststAAtOO COOOCOCH HOODOO QOCOCO0O 
COSTSUEC Tp Th Ue SUhiet cUb si) SCR SUMS Esa) 


ADMMARODADDMIONM Sty DOOD MO 
OANNMOMmMOOTOONDDON Beak FE 
AM OY DOM NEE ANONE EEN ODMO MN 
OMtMMATIISUIM VOM WOAWDNOYURO|DOMWN 
eeee54u5uoeetrteeeereeeteeeteeee¢ @ @ 
AQDDVCVOCOVOOVOVDOOVOVU0COCVO0000 
OLS OTS OL Un te OO a a iY et 


DOMNDOVDOVOONDONOMNHNODSOVOW 
MmNONANWO DOWNOWE OF NOANNOOOWUT 
O RAMONE OWA R= WED NOMONUWOUIEES 
DOD VOANMAN VM DHDDA DO OOMANUI™ OO 
ee®@eeeervne4etreeeeeete®teesteeetee ee 


elelelSlolej elo} Clolelelele) lel, iele) elelol ee) @ 


7/3 


“ 


am Sve eo 
“K Olvre FED. Sta Gri 


newer eaters 


on nat 
re Ae As 
vw ye tera 9) Lc Sy 
VO She WOG 1 9-4 ; a 
pet ua bee 6 Ue e-*« af) by 
SeOovoot-.c506 eh eA Neng eran erable = 
hint ee Pee 


TH He MP ROOODGad pie oe 
Pee“ VT Pa ooOw 
te ON wg IY Aa et 
oy ern ro ee aoe 
he ©*® pp @£ ep easy @ oe 6 8 VST 
SOB lOOEW6nClS6A05COMm 


> it CUTE Pema . 


OV Ue POGVID UM +-Fs¢ F450 2. 
$ Vayu ‘pecenet Ra Atel ane te cap 
ocihity em tye suet RAIL ent ae 
» ae WAL Ay AI iho 4D ODES Ae 
Ss Sone NOD DeUewon wind 


re Shebb SES PP PeR TT TE oe 


as ArVihcts 
P94 fwsa ra 
(Wmv Oy) 4S (Ghee 4 


26 +Aamt Senor = 

& OS yh & Beg NAD 2% cd 

- > : : 

ok oh 2 Sy 
* 

o 

j 


Sele tai vig 4 »~ 
wa cuiuere ue cro Ww 
* 

— 

i 


ie 
~t 
=~) 
J 
: 
0G 
6 
=6* 


wu 

Ue uM OAT Ore BIO . 

WO ODDO a Cetin . Ww La _ - 
% Doin ten oy Co eee cree rae © a 
bon (9 > Ores Gv RA eA pth) ne = + : 
tp ee DOYS 4 OS OW oe i a) ~~ 
& »ae8e 6 “ee @#@e © *.4* 4&6 +H 68 @ 8 > 


€ ocs Ora TT TT et ee 
1tPeD pea haetpare 


é 


Yh Ovo OO Sra ee 


yt 4 tC Grup ow? OO “0/7 o 
Tinoen a ot ye) eae * 
+ Fee digs ry HWA At ar erie wi 

sé ’ 
a uc 


"noes 


** tee pweeeee 8 Oe 
Ocowonoovece ~ 
(eer bibhies wee a 


aos ms 


OCD O-etOvVoOoCwoooeosg 
f oi err er ro wor poh 
rey eoiho: 5) bien Paar 
Me te ore rst a 00 <br Oaema 
= ib *ereee Ge ete #e pe 
Oe PLlY oO BoOpCoouerD 


{tv 


PRESSURE COEFFICIENTS 


SQUARE FCQOT 


PER 


ANGLE CF ATTACK 


12.5 


10.0 


uy 


~2.5 e 2 oi 5.C fle 


X/C 


TABLE 13 


ODAAADAMRMAAAARKABMAARVOROOOVOOCOC0OO 
DEERE AANDAADOMMNNONTODDODO 
NOD ODD HANNA DDNANAO LAN SF NODNO 
WRNDAANWOOO OU OVO O0DO OVUMYIMmMmuwWO 
@oeeeeerteeteeeeteeteeoeetrteeee e@ 
QVUVOD OC AAS HSHOROOOCUOCOOO 
CUES teh Ue Ke te te te te det 


DRADAAAVAAAAMNADARNORHOOO COO 
NWMNMAD MAM DADAEEEEOnOStTONDO 
DMM AOOTMHDHUODUDFADOCDONNDO 
MmANNANMATMNOODDDNDOOKTMOMWO 
©eeeeeeee#e#ses#8 @feereseessteeeees@eee*ees @ 


Crs NAH RHR HOODOO CUOFOOCO OOOO 
PUB heh wh hw 


ARANHAHADAHARAOODOOO COOONOOO0O000 
PEM r ABAD ONOOTTITT TROT NV OS 
OITITTRAOMNONDTOSD COO ADODNAAO 
ADD OW OD BD FV OMMMIT IKE ODT MOM Or 
e*eete#esee#et8tfe @©tee ®t Ge ©eetet ees &@ @ 


SAHA SHA HHOODOOOOCOFOOCOCO0COO 
Pe et he hh ee 


FADADHNAROOODOVO COCO NOOVODO000 
AMM IK rH ABOU UDNVUTODODTTNOOONOCOM 
MODDWVDAORTMUOMOIMANMTOOWAMAOFIAT Ot 
NNANNNNN ON OD DO DNOMMM ODO TOT OTE 
eeeteeeegetrtkeete*® ®eet*ege#eee?eteee#e 
ANNAN AAOO ODOC OCOUCOFROOO0O00OO 
Cert heb hhh eas 


ADDAAADARHANANWAMDPWOCOOOCOOO0C00O 
MAMRSAAOAYM IY OMS OVOOTSFDODODOT 
DPD ANDND DO OWDOMFTVNONOVNONO 
MOMMMPFOODDHOAHRWEIKHAENMAM OF 
Se Baeeeqe.iwgeqoeegesCteetteeee @¢ « 0 @ @ 
AMNNNARAAHOODOFMRAODOOOCOCOCOCCOO 
CHEV EDP ee 


ODAADAADHDODOOORAARROOCVOOVDVO000 

DRNADM-NOOVOSFRONAONATOTONODOSFOST 

DMANDDODMOIONAIOMOAUMONINES OHO 

DUAR ACDDDODROMNVNODOMIAMNNAN OM 
e*eeetbeee8fetrk=eteeeete#@¢ee*ee#eee®® @ @ 

ONAN HArtOOQOOFnAyHOOQOQOO0C00R 
Pi ee ee eae ns 


DCOSCDO DOO CO ODAARARKRHAOOOO DOO 
DONO FPVOVOT ONORKEaAWONT yr Ovo 
VWVOUDWOQOFMOOTRNODADODOUAANMOT YS FOr 
WD UP VPP ODO QDIFT MEI DOWDYONNIOUNMT YU 
eeee#eeeee#e#e ee @e © @ @ @ @ @ © @ © @ @ 
OOOVDIVIOCOCSC OO CONF OORnAVOOOO000 
ete ee ee we eee i 


DIMNODDODOONCONOMNOOVOONU, 
MmUOMANODQONOLIMOT NOANIOOOUV™ 
OAM ONW OO NYEIEE OM DOO MUNYYOUIE®) 
DOOVOTANHNOMARNANAD DO OO MAQ\QuiraO 
eeeoeeer#+eoee#s8etet?rteeeeteteeeteeeeeteee 


DOOVVOV DOC OV OCOVOONOOOCOOCO0O 


72 


Pe 7 


Sool a9 ToT eae, 

Woe om tr vOosUae 

7 0 O14 &irom Vile Dro) : rae Or 
wh hs mao ethaed crap 


‘erent eae ees 
42BOGr Oo ae oot 


' crear aa 


ore 


Sie g0004 20000" a90 
4-4 hes CeO AC aeenante a 
m ) Or tie. uf Py ate ad EDs Neen PE ah > : 


——— [ve URpt eis ba wv ds oe > J 
Serer eee ee rk i: 
= be erarer rary 6 os 


thal CASE EI 


2201 LOO COCCOO 00D ssgzets 


- re eh Uy ye Tt Oe 
Pt DOO is $-40 9 OF <P ee 7 
oy « i ip te 3%, oy "Uy coer 


e a .* '*f «© © © @ Ba ene oe ree — 
se "20S S09 Oh tales ; 
: iaabaes pba tetra oe 
7 z= sn 
+ ISOCOClC72 000 . 
: > tc Cy ly Elena pase slat 
Varnrmrnge Mbiy-dendy-dy-~ a) 
“ =D : RNAV mn 
* * #© *® @ & ee eo a 


is r414aett awd 


Omoa MVOWD BOD ached 
d bie JO r= Teh Te 
GO & AD A001 e . 
SOC pei, 
* e-P eoere @peeee * oe. 
? Db aa <8 LAT ke 
Pyitngridgs 


) 
i 


o — a 
‘ae 
/ WO 
* : f 
. a + 
¢ * . *@ 
d : >c>e “ 
{ it i |} 
als OO 
r 
4 
* 
ii 
s ot 8 
“ 
- * 
— r 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FOOT 


ANGLE OF ATTACK 


° 1C.0 12.5 


0.0 Ze 5 50 


A) 


X/C 


TABLE 14 


DOOD DIO AAAARARAAARRAROROCOOCVO0O 
DHPFPETTRADNDNDHDDADFNS ODWVNO OS 
NNNAUNN OMA DANA DDO QIAN SANUS MAIO 
WAWDND DO OODKOVO OV DRO OMIM FT Or 
eereereevreeteetepeeeteee ee @ 
CVUVUOYO Ott HARSHA AHHOROOCOCOCOCO 
SUIS JE Uee Vet Pat fae ier eet Janet Jue jt et et ae 


DAAAMAAAKBGHAAAARAAAAROCOODO0OO 
D AHSAN AMNDHDAMNADARAMN-AOTTNOOS 
TOMHAMM AOWOAMIFRDAADHATOADODNWHAO 
MANN NA MOM OANAOVOUNR MOOT MOMOF 
eeeeesnregetet#eeseeeete#eereeet eet ee @ 
OFFA AANA RS HHH ORMOOOOCOOO 


PS tele ia Se ot 


DAAKAHHAADARAHROGCOVCCOROCVOD0VO0O 
MBOAWWMOM OM BAVUNANONMROTOUOOUOW 
DWV FIND DAMNADWOMOAaAODONATOS 
ISO VK TRA OOMMIKOrmOoDlrmMmMNY oI 
6.9 8 @ 0 © 6.6 69 8 @ 8 © 6 @ 9 0" Cc 6-"e"''s "0 (0 “eo 


Att tH AHOOO OO ON OOOC0COCO 
Neghglighieta bo takle la hl itots fe tt 


AADXAAHBDAHANVOOOHNDOOOHROQOODOCCOO 
iH SAO OTOTATOOVURMOTTUOOW 
ODOMDDMMOYADANONANDYMAMOORT OT 
TFANNMMOANODODANOMDODWOMOMLTHT or 
eeeee#eereeseteoeeerteeetrt eet eereet @ @ 
ANNNNNNAHOODOOROOOCOOFOOCOOC00OCO 
Cee a PUNE Oe aU Li (tie ae Pk fet 


DODD HAMKRAMWAABRAARAROOODROOCOO00O 
MOOS DMD AAA SNONNS GNODNO® 
DMMOAOIT OMNTOHAGADMNODDO SM HoOWnos 
WM OMNN AHO QDOOCONO VK OFrMOAMMM Or 
eeteee5eee#eeseef ff eeteeteteteeee»et ee 
ANNUM ata aA HHAOOOOCOOCOOO 
Ce fet FPR ee eh ee Tine I bet 


DDDADADADRHOAAAHRADPVODODCOOO0O00 
ORO OAMRETIK AIR BRON TONNOQOOUDOT 
DOM DOM DONO ADNIMANDVDMS OAH CaO 
MSAHOWFAUDDPA ROM FUODO-NM UAH OM 
eeeekekeerteteeqer#teeeee*#ee#€*e*e* eee 
LE Pe eet cl et Dea ler pea pe Se 


OD AMROOOVVWDWVQOWVDAAARARHHROWVOWOVCOO 

OD AWONNO FOYVOON SEENON TOT NO 

DAWN DAOOF DMO DUIRM OWA OY OOP oO 

VMQUWVPH I OIMIKMVDOVUKWOMAAsOO NYO 

eeeetreeepfeeete eeeeeteet ee eee 

OVO FHOOVVODVOCOFRAOONROO OVO 000 
Fe tahats te dee ec hes Of a an 


DVMNVO OOO DOOOMNOODWNOMWNOOVWOOW 
MUOAAIUVO DOWMOUVITO FNOANNOOOU\S 
Orn) VIN LAI O AYE MP DPNOMDUNVIOWE 
DO OVD ONAN MON ODIKDANnHAWOOOANYIE-OAQH 
Oe ,02 (6) 6) 810 10) 6) (616) Ce 60 Oe: Te - ee! 16) 9 Xe "6" 1@:' 6 


ODOVDOVVOVQ CV QVO OV HOVOOVOVO 


73 


8 
ccecenen voG 
BeS309080R 
>= NO & AnD 7 
1 PIMC Ld DI OOUOIIS 
.? -,» @ § meh S BL 
ro.’ 2D Oe CC) 6 < eee + 


Het iM i Tee 


alae vz 2 : - a 
IoD 0 o-oo SonneNn 00 
be bee hn sana Vi 001 A) i beeen G 

. ©) OG SH minwee meee 

ig ee ht St Oi Pe 

.* « * A 7 ee anes fa 6 
~Oc ’ WETTER YET ee 


7 VESPER L EV WES wat 


- 

IQOC OOO VA OCG 

MiKltipees Aya) mir) 

whe j JTS VD ihienta f eeeor 

(7 ab Cl Coe) et ee 

"S* © & &e © © @ Heb Bie tHE SF 
LOC m™ 1 OS Cis awt te bag em By aha 

; Tea 


ide > a8 cael - 


I% VO ee ee Oe o 
“(> ¢ ee elt Amilo cennnim Som a 
‘ IOV VON MhiTrHnAy ak ive 
ni . ‘**ee®eeseeee * 
OC et VILA Mavi, ” W 


Mee nee 


| ‘ndeiceseiae nee 


me =— lou  ¥ 
- —— Gy Pinte Sine 
1 4. Woes > ame PL (Oo 
> ree te owen be 8 8 Cd 
* = meine ba LOPig apie 


‘. 5 TAP PU PELOD 


‘ ‘ 000 OeesS 
ben iriver -oe © 
~ Lm Oe & ovo * 


/ 
J. Vo &vore | 
‘ ** © « © @ © © a 


a “oo srelirreo 
7 ° 


mv 
“(evrler 


‘ 
~y- 


PRESSURE ICGERPICTIENTS 


HGe ; 
PER SQUARE FOOT 


ANGLE OF ATTACK 


12.5 


10.0 


= Zia 5D e Zeb Sy 0] leo 


X/C 


TABLE 15 


ODO OO DOAN ADAAARAMANADHADHAOROOODO0CO 
NQFSTSSRAMMNDAM MMM RFOWNOTIN 
Mm NAINA AC ALND OF FTE NDOT OOOO 
WA RANNDNOQVUOUN AAARODMNMT EE 
eee@eeee8ee28ef?t#ee#teteeee#ee#eee# © @ 8@ @ 
O00 O90 OV VARA HRA AM HORMOOCOOOCOCOO 
ere tt Ee et ea 


ODAAAAAHNDAAKAHAARAAHAAARAOCCO0C0O 
OMS MH ANDNAMDAAMYAAODWDOOO®D 
TODD DNPH AMMFODANTORMAOTNOATOT 
MASA ANNMONNHOO OR HOO OMmNM TOM 
eeeec8e8kestee®*#eteeesestt®ee#eee#eeteeee@ 
On ANNAN Sets Rt tS HOOUOOC OOO 


Ce Ue Ciel) te Le ies (lent Tiest VES) Nat feel faa 


ADADAARARRAROOOVOVOCORROCOOOO 
PWV LALLY EV UV WINLA TO VOTUNM VOUT IN 
Dh tt rR LAN VWNODMN OT AT VOOUY 
SEPP EH KK NNOVDODDODNWOOMUONT Tre 
eeeeeee?etrfet eee#eee®seeere tet © @ 8@ © @ 


AAAs StH tH HOO ODOC HOOOOCOOO 
Oy UO ee UOT ae Wiad 


ADADAKNAAAHDOODNCDVSOODWDOOOV0O00 
DO MOM AMM Ae ST TTOVROTOUTTN 
PFTHWMTFTOMNANNONNDMAHDOND DOOD 
TANNA NO IND NO DDD WWD MO OMA) Sir 
@rs@ yeu@ CO Ve 10’ je (© 10: se) 4@. je: te 10 je. (0 © @ ¢ ‘8 © @ © © 
ANNNAINNSHAHODOOCOOCOROOCOOCOOOCO 
OE Ge US UE Cee Ue Uh) tu 30 


ADDADARBRAARAAHAAHAHOOROOOOVOCOCO 
DDD ODAAAMNDES OOH NOOD OTD 
MO ODHMONSRSARATH HOMMOMOCHAHRODOT 
WUMMN DO AODOORNODDVIDM OMOAMM—™ 
oeeteeeteeeeteeteeeet* ee ee ® 
ANQMMONS AAAS OOOOOODO0O0CO 
CUS ere ae ok 


DDADARAAAAVABRAHROOOOOO0CO9O 
NE OWN AAI AN Sart tH FON ODOT ODOM 
MOMNDUII HAO AHAMOIYANDAMASONOOT 
WDM DAFT NOODOONST NO DOMVOSAUN MOF 
e®e0ertret*®#e#ete#xeet @eeeeset eget ee e 
OCNNNAA AHORA AAA HOO OOOO QORO 
Le See et 


DADADHOOCWVOSOOWDRHRADMDOODODOOO0O 

OMOM FOODNNDOOMMADINANONT ODFNO 

ODPM ON DFO DMM OT ADWDUIN COT DUOMO 

DWCONDDOMIKM™ VO DNMAIWVYUDOAUNAOONUIVD 

@eeeteee8#eeee#eeee#@eeeesr?see © @ @ 

OA AQOCOVOCO OVO ARM AHOOOVUOOOO 
OU eCSr ea jete Jeet Beet fot Fen JUS et Weim aeet) 


DIOMNOOVOVOONOONOMNOOOVOO2LNY 
MmONRANWIOVUONOMY OF NOANNOOOU.; 
ORM OOM © OIUV EI OE WO OO NY VOU oy 
DVOO VAN MLO OM ODDDWOOO ANWIS WOV 
@eeeteee®eeteetkeeq*e*tee#eee#e*e8e¢@¢ee @ 


DV DDO OVVOVCOOV OVO HVOG OV O00O0 


74 


SEV Oo0DDe 4 me 
ry TO OWA a 


tS 140 I Se 


=: 


e oe 


Vo 38 


Reo Rt eer oe 
ee @* @€ 5s yeu ees 


I Ore Oe 1) a) 


rhry Tia Siohe 


py 


= ae 
= = con 0 7. 
aay 4 "75 a4 & ; Sat - 
Cy Up OU De i ; 
Te Lien te * 1k * a me Oe“ 7 “ct ® 


mmr boas Mm Sa 
Cone CI CG, Ler) PPA) Ley Pores } 
i. aeeee PeaSe 


- a hat beh oe OO toms peg ’ - 
- 
i i yt cy 7 7 v ; 
; 5a a! = 
ny 2930670170994 
(- Jetta Tre (Ws Cle OME 


SAS Co Pad PP ee? te tne Bay OD 


; ‘ iO wwow pie ee eats 
—~* ® * . 9 « 4 e « i aug 


LU OOCCOOI9TN6 Sto 
ak ox AMT to ee ene 
ISM MoPTPing ee 
UC ye “Vo' nMAWUALG 
*. "es* ve ev @ #. 
c - ey VDA 
i4 i t i itt w 


c 2 Co UE eee 

, ben Bee IY 94 OSH 9 

5 bm “Sr 90) OCD Cot 

2O0e- 0 Gm mf 

’ os ** ee ee 

~ =~ } ’ bmn toe PL FA?) ¢ 
i iyrpres ‘4 thie 
[OOS SCVeO 
Tee iw i 
te ui & 
° e » 6 *#eye ey 


} 
] 
- o* 
ro*' btu 2enver 


7 im” we 


PRESSURE CCEFFICTENTS 


HG. 
PER SQUARE FCOT 


ANGLE CF ATTACK 


12.5 


10.0 


° C.0 2e0 Sie C ec) 


X/C 


TABLE 16 


DNMMNAMNMANAAIOORDDOFADNTAODROT 
DNUNNGNDOOSTRAHNNDONUTtROUOLr 
WANNA AIN O ARSON DTFODANADOMAEANE SM 
OQDAADWNAP POCO VHF QNOOW DOU @ 
e@e@eeeeseteteeteet oerteertet © @ © @ @ 
OO900 O00 Oats AAS AHA AA HOOOOOCOO 
UU Ce UU ae | A Ae Yee ie Ye Ia 


ODDADADOMmO- OOrONNMAT OONHOW 
OM MEEHAN DMDMNNDMHAHAODOr-AMOO 
TFDNNDT ONMVNODONK ROT RAE TNMOTOD 
MmOVDOSANNNSRIANNM OMMOOrNnTYrrP 
eoeeeevsve#2e#eeteeeeeoesesteteeeeeeee © @ @ 
Os AN AS St Rett HOOD OOOO 


Ue UU ea UU Ue Ue ee CU Us Uae UL 


DOVDODDNONDOFAHOMNHOCMODAOUN 
WVU NN Wet UITOO TImOTNOUME VO 
WO VD NV FUDD DIN MMO OAUIINS™ WoT 
TAO WIA DO UNM BHOOCUDYVOOUIMWATYITE 
eeeoeeertewvrferteeeeetrt ee geee#e8eeete ®e 
Seat ets Rte tH HOOOOOOO 


CUO eu Us (AU Ge Cr Ue Us UR 


ODDDNAOMVUSDNOANM OOF AMON WAH OL 
LA WV EVAL MOMs UMN ONAN OM NO TMOWO 
NDXODAMONMOTVONOINANNEANDAOMT OD 
OAM AHANNOWMRHAAODHAOUOOWYM OT LAT 
eeertteteeesvnerteeteeerteeertet Ge Fee @ 
ANNNNNAN RS AOOOCOOOCVOROOCCDOO0O 
See eee ee eee eet 


WDDDDDMARDAAHADTODHNOATRAMAOW 
ADD OUM-EATE FH OWMONIKYTFODNMNAMOO 
DOAHDIOMTOHARNROO-ODMNSA™COKROTO 
NIP DO—NNAOOORTNAHOOUCMr TONE 
eeereeteeteeeertteeeet @ eet eee 
ANNAN AS Ss SsS ets AtHOOOCOCOOCOO 
UU UU OO Ue UU Ge UU Ue UL 


NATFHROMAVROAADOAOONMMErOMFAMEN 
DOMNNI AES PANE MSONNAE AE ONO 
ONADANSFDAMMAALM OS NONNONWO DOM 
DOWRAHOFORCKOANNNODDO-MAMMA>- 
e@eeteee#r#etrtekereteet e*#eete*%e*ete tee 
ONIN At sss ANOQQOORQQ00C0D 
CPPS et Se ae Stet et Brae 


TFODLARLSAIMARWID OH OADUL™ ONDO 

M DOM ARM CONN OM DAWDTFOTOMINDINO GS 

ODMNDOT DMN SRaADDNOAAAG OM AMAT 

MIO THOWDWPUOTIUTNGOVUT MMeciws or 

oe eo eoeweoe eve eee eb eoeeevrere ere oe 6 

ON Sets HOO0 AAR Rta HOOOOCOOOO 
Ce Ue CO OR Oe Ul i Us Ui} 


DOMNNDOOO VO OWN OOMO MNOIDOO OU 
MmOMANNS DONO OT NOANWOOOMr 
O AO VAQQUIM UO OULD Pe TM BDO ODOINDIOUM™ 1) 
DOOCVOAN MN VH VAODNAHOCOmRINIT™ DOV 
@. 48 - CUO vO 0: ge.) @' ,9 pO 0 .e 20 @ <@@ 6 (© 0 10.6 .0 4@ .@ 10 


GDOOVDOV OV GVO VO CVC OFOOOOOVUN0O0 


78 


DOTA meOToE tly mae 

Se SOMm slit) pela Od ae “1 ‘ 
a ie 9 OD 4s Oo) ger re em nt 
“Ui Ow V7O OAMSeUCOUGT re 


EE chetean fete Metheny 5 


=.=, Sennen aes 
4 a) frre nee 


= 
Shae eer Tyee eee 4 
Som oo CD me HE Ol A al be 
t hm Ob "9 LNA foo 
VIO TL eri ee OD 
6.60 6@6 4 6 ee oe ee | 


fete ome OF Hay Foy iy ey Hey Rime te ery 
ee | 


: Te 


“4 LOnwOm MOBI UEIBSOOm 
ray t rWwOSINM-WIis om hm pp 
' tw oa al eae UU Ay GA os 
“Yu oo FL Oe eu inh? Wwiwesy 
lig. ant pet 
a oe TTR LTTE 


: HELE tIt TT POEe 


rf 
j 


;: 
Ss 
a 


ij Ub Mrnmy iad. rh) <1 0 <b aro 
: ‘ & 6? LL eum Wien 
Fe OL “Ws pA ht td A rear «i 
AACN Ui DLW Vit ate AND. 
— spe ye ane cae 


bee 


aoc Seed Ale eit el 


lee POUCA 
Pr-O ye 1 ~y 


tco 


OnVSE 


G 

; 

\ 

2 
et 
rie 
= 

% 

s 


E 
ec 


wx 


PRESSURE COEEFICIENTS 


SQUARE FCOT 


Ne HG. 
« PER 


ANGLE CF _ ATTACK 


L200 


10.0 


uy 


Te 


C 


cq 
“@ 


20d 


0.0 


x/C 


TABLE 17 


UWAMMAMMAMMOANAHODDDOMORDASR OATS 
OINNNNNYOOO TMeANIAATEOONOY To 
DAINNAN QD AAHADTODONNAAEO-—aMr 
MmOAODDWDWNO0O VOR SINOOO OF 410 Wa 
eeeteeeretrteeteeeet Ge eee ee e 
OUDV00DO OO saa AAMT OOOOCOO 
Slat 720 G0 CSU ae UUs Sites! 


ODOTDVOMDDDDOr-OMNSFOARVNSDOOS+ 
OFFSET AAMNNNNDMOAOE Ot COM +SOoO 
TUVALA FU COM DON QCOODNVUMNONRM pr 
MmODV0OO0O FSA ANN GH THOM DMOWNOWO 
eeeevsweerk#efteereeetrteet Oeteeert ee ®e 
ONS eH AA StH A St StS HOO OOCOO 


Pee ee te yt 


OFTTIITINANT VORP ENNELY AMNDADINS 
SEVILLA DD (OF MILI OLN WO ADOUN OT MOOS 
NOODOVUTAMQHOMONNAUNANSAOMrOAM 
OTT TTT PHY TT NSN MMO WI OT UIE © 
eet @ee*eee#eeee#eeeeeetrteeet eee e 
RHA Re HS SR SS HOO O OOOO 


U0 DT 00 Oe to 0st o Cus tets 


DHANHDHNOMOOT AANNNNNONS OD OWS 
NOUN WID MNO MmOVUOOUUTUTWOTOoOT 
ADDDPMDNDOC DOV QWDONOMWIE ADM 
Mats ATMNNAIOT ODNNDDAADODDVUWN OMA 
eet®eetrte *f®eseseeteeteoeetreete*—=#=ee # @ 
ANNAN Ha HOO OOCOOHOOOOCCOO 
Ce eee et 


DANN AGINGANDOAAEMSFNOKATFORAHODOY 
OMANI SH DHE AOOUEY MNHAODVWOMM Ost 
ODDHNMOIDOODASNT ORM NAIR T EONS 
ONINV VIN AMOORNTSEONNO CMOS © 
eeteeeseseeeteeeteteeeeoeee# @e 
ANANNNA NSS stds HOC OOCOOO 
CG Up Ut wa te Ta hy 


DORONNOMCODDE FOPTDHDANARANM AO 
NIA FaADADNAANDMUIMDAI DOF HDIM OO 
AMODDADNDTDQNONOCDAARODAANDAO+FO 
MIT MNOOWNAAAYTOSTRMOOOrFOUYMTRE 
eeeeereg34u5«ete* @©e*t*eete et @é¢ © @e © © @ 
ATT NS aA Ste Hats HA HQOOOQR 00290 
OU UU Ue Sue UU te Stas tj 


POR VIVE NAADDOSTRANDHNOANSG TOMY 
WO MOR DOC OOM DONDE NAD O DEM NY 
MmONOAYDOAANADOUNMNAOTTEMOONOT 
FIMW(NNUDOOO ATM OM ASM UAT HME 
eeeeve#5#5#eereee#e#eertetrteeeeeeteteeee 
ON NS ARAORNA ASH HAA HM OOOCUOO0O00O 
UG OG eB Ge U Se Ue ts ied 3 


DIOMNODOOODVONIONOMNOOVOOW 
MOMAALIDO OOM OU OF NOANYUIO OCOOUM= 
OMMONIDAM ON UI MMO DOMUINIVOUIEO®) 
OVOVOVO RNY NVH ODNADHOOOMAIWM ar 
eee0eveesvseeeeeteettetese te eerteeee e 


DODOCVOVIDVDVIADVVOVAOOHFQOOVOVO90U 


76 


Ceeereayued 


i — 

LvooeCww hie ee 
AUT ee PCP PGs 
ww vive GY Ka heey “Ee 
yy ES hi ds tie hd ti 
CF ON ts he te tiie Dee 


pe Od py 
rn 


YU Chet Pulte 9 

SV Sere oviruntr a 

UA ole e VISO®D 

wn ey Sad A ah it Sot 

"tee? € 464 eeei@get as 4 vir = 

IOCOCS OK je eee ae ee le ‘ea 
> ee 


wt) Tye ethet Als iy A ar 

POV Vee PY Fie 

mite ages Ve & Or oe aE orem 

atc Sl.Of4 V5 7006 rorvy aaa! ¥ 
. ea4eeeveetsbantinanee 

[o0ccoes POR O98 er uae 

: 1 


Wee. ee a 
it 7 = 
ve 
" 


O — Oi > 4 ee Meo rp=14 
_ ~~—nio Scan vv toon Chee urate 
tAG5 SOLE eT 
“SiS Cin & oie OD rere 


eee tw aeeet ee ere ¢ 0 Fe 8.88 F586 
CUPCOT OCS —9l = hea wi ee 


Beeeeeanae es ee a 


w eA 40 Cl eos Mb Ata tes 7 
Do oe Orth Vit hia ty haens aw @ 
‘ i. <<) Cc 4 / Sh OVOM oe ovVe > 


(>> 4) Ee On i ere Are 
: "ee *®# © @oe@eeeee Peeve 
: oo PARA TWEE EVIL I LEG 6 
rey aziyrrreprer” 


écon 


tote 


= 
4 


o* 


—) \ ioe ee es F CoAyrape gag 
=a 4 , ““6fie~-TOO® slid 
¢ : het) D (aT eer eet * 
a in eby Beeb Sate OND eh ES Cla Pa 
ee oe ,@re ev © © ee een eee ee V 
co \-) em 4 on ee ee et) oe er S “fo 


ie eg 


YOR hOrehonogwaAagcIeo 


we 2 {Pome $e CPV GS . - 
A) a 2 hlo are err o oy 
== oe 2% Ce ="6.0 ee 


**®*@ rPeannweo@'8 § € a4 5 * 
5b OG pwns 


PRESSURE COEPFICTENTS 


PER SQUARE FCOT 


Ne HG. 


CO 


ANGLE OF ATTACK 


1C.0 12.5 


Tse 


7225 0.0 Zab 5 20 


X/C 


TABLE 18 


StTHTSIMONMMAUNNBOODANNOMMNYOSTMH 
DDDDWDAUNUNODOOT SFE FOrrNOoONuomrd 
PEPE —rUNNOVDORMNOTOOMNND Orme 
DDWDWDUVNNWDNRDOVU OUFHRVUO OM rmrwy 
eet*®eet?teeeetrteeeeoeer=eee#eerteet e 
OOVWV VO OV OO COC aA AHAAVHHOO OOOO 
Peeps teehee eat 


TFOCOVCODARWDOD-ONTNODASHE HOTM 
SESE SPP RaNHOMR MME OONToOON 
CY SVE VY BV OT FRO NI HOW WSO RUIN 
DOOQV VOU SQ hFNNMOTTNOOOMmOUaY 
eet @eeenae e@ee#reetet @@e@eef © @ @ @ &@ @ 
Ont ASH eS HSS HSS RHR OOOOOO 


Dea Lrae Jet eC) et ie Seat Yane /aUonC! al Yan ete 


DTSEPTMONAMNOMNNA FNNOMMNAQD ONS 
PM WILY LD MT OW 8 AUNT TOT OT 
NOODOVOT DID Tar AOOD OUIN DAE ATM 
OTT TTT OTT ONMMOST FT MOM OLN Or @ 
eeeeeseeetee#teeetrteeeeeeee?#eee 
AAAS ttt StH HMI OOOOOC0OO 


Perera eas 


MAA OWUWOM SPOR HARHORONT ORDO St 
OWT TVUODNNYNOEAWTOVOTOTOVoDOWT ST 
INO ODO OW MIA DM NWI HAA AUNO MINT WH MX 
OOF ANADINNOO OVO VDODD DINO 0 0C 
eoeeeersteteteetrteeeetrteeeeet @ @ 
ANANANNN Heese dats HHOOOOCOCOO 
CE Cae SU ISTE PT YORT) PLT SSC) at Aas at 


ODANANAN ST DIVA AM FUDD DO MIAD AW s+ 
TREE RADE AADWIAAEMSENOTOTODS 
TES PDDIDFATPENGOV HR OANDAYHE ATM 
WOW LDVWV LA UIST OMAN MOM NOOO OVOP 
eee0net?*t#evnreteet*teeetrteeeeveetete—q#ee ee 
ANNNAN NS asta HS eta AtRHOOUOVOOO 
Pe ae a a ee te 


STHFANOMDMNIODONAOQODONMHtrOHOUOLS 
NFODDNANMH MOD QR SF NANDOSNE MOM OS 
MOS OR AAR ORAM SF HODTHMONDNY® 
NOOT OMNANANMMAOFOST TODrN THI oO 
eeeeeeteeteeteeetrtee ®&egees#eretee 
AP TONS etnias ODOOORQO 
UR ee ee ee he 


DFMTUVAADD OOAFDANNANATAOAOAM HOW 
OMT N ORME IDVOM NNO AMET OMamtoUOO 
P™ SAULVOI OND DDD DPH HIM AD OS QA OMNUV TO 
BID WDDTOOUD rN YID MFO OU SPOT) rm 
e*eeeeeke#eegegr#teee##e#e%*#es*see?##e#e @® @ @ 
ONG AD HAN Sette GAO RHOOU OOD OOOO 
FEE EH ERE RAO ee 


DOUMNODVDOVONOODNOMWNOOVO OW, 
PR WAAIWNO VO MOU OF NOANWOOOW 
OMMUINAIH O NWI MME ONOMVYNNOWIMM 
DOVODOMAAMN OF ONADNOOVO AQUI OQ 
eoeeteteeeteteteeeeefe#et ®@¢e ®©e @ ®& @ © © @ @ 


DOVDOVVOCOVDVOV OO VOVHOVOOCVIOO@O 


Zag! 


7 Lo 
: ‘ a 


ene tity baad so 


Dodo bam UmamNeee ree 
[2aCO SOs 
ready ueautea 


> oe 
WwW? Di} -1> sy bp pede DwOoOodc i 
ore rea tt wut 

i etd? Lae 


ESSE NENEE SLES 


POD GO er ie rie ety EES SLi 2 
Prateecrveqgia 

Tee 2 OUHO 4HIt WRU MMe 
PLavy OS ey) Beenie) 
PH et mer hee Cee tien ge ry | 
Se Tew YOm> & mInNMin’> ily 


i ee ee ee et . 
COC COC OM mlereredte 


: PEOPLE PPE ERD epee 


Se Pe Fi) Oe Ofer SO 
= »wWwOUTdrTrOPrTOCYyOoOrd 


“sere eae ee es 6 © Hs) 8 8)8)e © ie 
2 SOC SOC res heer OUI _- 
ee ee 


=| 


i 


e NR DOnMO = rus IDOnNe 
PDS OPM He a Rete IO eae 


Fal Siaetat tetera tial gaping ae 


= Sy OA MMP tee ey yw + 

ee ee ev aereen es © 6a? s © €s- 8418 Ce p . 

SDE ON ESS |e theme ann Pe hae bee toes thee any DT i oe 
riTrpyr ervey rpepeg 


Ma 

P= De GPS ee (MLIOME WO Soanbente = 
be A pe OD hens et mere ae 
BOO ORNS Othe (at isin tee a > 

m3 MONEE ED PV UR re He oe 

» ese ete rt stent wee eee * 

> ae c TSE eee a fie rene Pee ey Pmioay Maal Ap a ; ee 
(TTP PUD VeLyere eek 

) 

* 

> 

Sr este oro ae Re 

_ inpronteotah eee ~ he 

BP 9 tom eo PA AN MN a ° bd 

tart eap@-¢ Di Poe atilde AH tre teh oF we 

2 iS ' 'e®e#e ®weneeeeepenep eat ere 
ipa es wn ~ pms qneee leminy Peledine fw vt 


roe R CRP OUR OD EReS 


ar IDO OES TUE 


PRESSURE CCEFFICIENTS 


HGe 
PER SQUARE FOOT 


CF ATTACK 


ANGLE 


Vea 


10.0 


0.0 25 5.0 ao 


=2e5 


X/C 


TABLE 19 


MSS HHA ONNANADADHAMNOSaMSHSTS 
NAMMMAMN-OODWDOOCVOOOLTONTOTOO 
OCDDDDODOVNE ERE ERENANM OME 
MmTPTT TTIW NWI LN IO O OO mm wmw 
eeeee#eetee#ee#eeeve#ee8eef 88 @ 8 @ © @ @ 
CODCOD OOV COV OVYHY OO FHOOQOCOO 
(OT pd Sts bel Se Sd ek Sal bad Lh ol SL Bl De 


MANNNNNNAOORDOMYONDONRTODOSFL 
NODODDOODOOFTTRANOAMEHNTCOOLToOTST 
MNO ODDO DO VD SUIVIDE TO NI AUN SI FAN) 
BDADRDNMAINNOOO OMAHNNMOMAOODE OO0MOW 
eeeoeevs#3§eereeetrkeet ewseeeeetrteeeee 
VOD QO0OV ORs ses HAN SAHOO OOOOO 


Tralee Ue Jen Giat Wat Cie hime Sele eal eal Feat iral 


PHP OMNI TU MNWIN FADMONTE ODOT 
WORD WQDOM AWS MAUI OMWTUNTNTosST 
NN NYA ADO D RA OQOOMOTNUMORIM™ 
NNN WNA MMT MOMMOTWOOTOW Orv OoOww 
e*e@eeeseeeteeerteet @eoeeeesetee#s#e*e%e#e 
Aes ttt Ht RTH OOOOCUOOO 


eUienGoelh sUeeUe-sClieQeeD Ste Ce Usha (tet 


PULA T VN DOWMND AMO VOMOATOAM ST 
DWDOWVUIGNOVOUTMNSEWIAHALIMOpoOmoTuT ST 
VWUODMOAOMANTNOOLPTOMNNAYTAOMM 
VOADAIDWOOWNDMNAAAANNOOCOPROM>OO 
eo (66, 8 0 eer ‘ere 6 a (© eo) 66 6" “6 (C* Ci @ (Oe 8 CO Ue Ss 
Bet NAH RHA HOOC OOO 
CJL het ded et Dh (Tit erie lima emote fen bao al Heal 


ANQNNNAINAE & OD DUAN OO AUS OM st 
STP RR MI) OM UIA Pe PE Ee OOF OT OUT ONS 
OST DDV OP DO HAE NYUMOMONMNNM 
OWWVLALA WV LAN ON Ste) OH) MON © O COP OPW CO 
eeeeteee#seseeetteeseteeeteeteeee ee 
NNNNNNNN Saad HOOCOCOOUO 
Be PO er er St 


DRE MODNODORNHNDOE HE OAATODODMMWN 
OtTFOFrANNOM—OTOVDODMDIOOFrTSFOO 
OWN We st COD DON AM OOP LIV ID Oram FI NAD 
DWDOTCOMNMHHAIMON DOM ODODE NN OF 
SO) te? (eh eNe~'6 "0% e) 0 @ \@ <a 19°80, (Og: 0 (9 '@" (8''e ©. @ ie" © 
ANNAN NN Aarts HOOUO OQ 
See Saat 


DANADNUDDADOTRONOCKHONNODAHHOW + 
TFOVVFANMNAWIAMNMNANODODMNVODMMDO Lf 
WANT DHAHNDWVOMODWIINOONVONDONN mH 
OMNVOMTSAMANT OMODUOUIr OTT Ura 
ee ®t @eeeeeneet et ege#eeeegee*@¢#@e#8e¢@¢@6@¢ @ 8 @ 
ATO GAAS SAAN RA AHOOOUOOUND 
ree eat beter 


DVO MNAOOVUDCDOOCONDONGAMNODODOOW 
MUO ANWVO VOWMNOWF OFTNOAINNOOOWT 
VUAOUNYIIR O OWI TIE BM NOOIOWNUIO UT ©~ 
OOD DOV ANUDAVM DAAW HDOOVORANUIVIK@ ON 
*e¢eeeeret8t# ee ®@eeeenrteetseet ee @ 


QOODODOVOVVOVODOVODVOFOOCOOC O00 O 


78 


4 


>t FV ODS Po 
nt Siviow Socom 
prea ik) eae 


x: ae 


eit 


ee 


Oe oe Chem 


“ve eer ee 
Drier 


eoece 


eepreae eee pe AL rm 
CQO O0 OU es er Mmeia val 


oy @Uar nom i 

bet ons Sep had oh = eae g - 
RA tanh Aah amy ane. 
uh ot Ages 


SO ate ebabae 
~ PeVOLEPEELE 


ea 


> “Te > O-lvoummr 
Ve BO Ore ie 
bs Sims Shanna pea ENA 
ete Oe pete em 
‘ .86 eo ee 8 ee 6 & Miele eee eee 
eT sae ST PUEa TL Cian > 
ee ee ee | 


6 404 tuo susiuaooes : 
sa rE Sh tonorenure ds ie 
eet S (eR Mysibny-stnebsy resp ob ob ian 
FFAS Y COMM OD ve 


i a se oe ee ee i ye 
CN OD 0 ee ey vet 
(LUV ET ODED OPT TES 


vil SO%eo et 6 Miawoeon 
a a eee ry ah aN 

~, (bears & ee ee tel 
<A See ares cae OED OM ele PU 


Pm@aPeaee ee teev Ovebres ©6485 8 : 
PP et ee Be par ey be pe Shraeenag 
‘Pia Eyereaeee ' 


ay _ Zaruyy oQy 19OOtG oa 
< i mi vrve CHA rere Vv 
j , crete IVAN oS =o) 


=) el ~“woG*,s SGI's oh i yeep 

fr & es 8S *e#eeeeeearvr ene eo 6 & 

4 SaJ Siete ee SIN Mia ike it 
he 


‘HEPC Pee Pee 


at? ve 4 i epi ye a 
10 Loy eda > Sear cng 


Sam ely Gag ie aT : 
ee ee eee eoeoige ese * é ** ; 
OOO e * £05 CAD OUIGPD INPRO 


ey ‘ 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FOOT 


4.0 IN. 
8079 LB. 


ANGLE OF ATTACK 


—-2.5 0.0 2e5 5.0 ed 10.0 Nie 


X/C 


TABLE 20 


CY LVIA LALA LAF FF SSF NIOM MODMODOUW 
DVBVDDAOADVNVODDOODNDDLFODLFPNDOAOS 
OS PP ~NOVU ROONEY OMTAMOMOVUOO 
TD DDDDNANKVONDADOD OM OOMTANN TIO 
eeeeeee#eeeesnreeteeeeee#e#s#te#eee¢ @ 
ODO ODVOVIODVDOOC ADCO VCOOAFAQOO0000 
TT SIU Tie VRS Vai Fee eC I i 


OAAAAODDAN SEE DOMOAMOMNSM 
ANNNANNOAANDONOODONNO FOROS AD 
MPP TONNT ANOS FHORMAMIAMOOMNM 
DASA NNAO DISH HPF OOODINAM ST 
ee 8 S@ '¢¢ es SGQeetsee2ee ©@ @ @ 8 @ 2 © @ 6 6.28 
ONAN AHH AA HOOCOOCOCOCOOROOOO00O 


UEC UDO EUR TUES ES TVeS SU SU ist 


TMOOIMNN AOS OD SAA ANNMODNNASFOO 
NWINLAD DOM DOT OEE EOMOTVMHI~AMNeS 
NNNNO OSTA MINN NN OOD AMLYVOOLU QT 
DOOVD OF TFODONMNWMIATTOWOTHOOHMW 
eeeeeeee%rtfeseee#eeee#e#e?*seteeeeee @ 
Ce ASA AHHOOCOCOOOCOCOOHOOOOCOO0O 
Cre URL Ves SUES HSU Ves CS aC Wet Facet act isa 


AMOMAT OOM ODE DOANSTEHOMOLTMO 
DODDVONNDIOONNODAMSMOOMUIM Ay 
ARDANDTFNOM™TFPFOOTARNDODADONMA 
OA AAN GATORS ONNSTOAEOMNM $0 
e 8 68 @ @-e:-@ @ @ 2 @ © Sve © 8 © © ee @ @ 6 6 © 6 
ANNANANNAOODOODODOCOCOOCO0O00000 
TETSU Ui USS SESS (eT US Us Ue IS} 


OOM NODS OREE OFTHE AOOMANAS OND 
TNDODANTOOO TOO DAHAOOMM NON 
ONOAPFSANUANIDRDAMODOS SE NDOM ODN 
WOMANS VND OMMMDOM™ONNODOT MANS O 
eeeeee#e#e#eervreesetetee eeeeeeev#eee#e 
OMMYNAADOODODOO COCO OCOC0O0C0O 
JSS UE Ue VSO De te UF death 0 


NDF O CORMS FAM ODOMDODMSNO 

DOF ONNNDONNO DONA AE LIM 

OMINDO DOF DNSTA~TORDONOrYOHA 

ONO DEPRES ORHOOFRNMN HOR TO 

@eeeee#eseeeeeegee#e#e#8#ee#eee?te8e¢e¢8 8 @ @ 

opr Tl lolelelelelolel | lelolelolololololelele) 
Oe UI CT: SU 2) ST TE Ua pes (ee) 2} 


OM AMANDNOOODENOONAADADRDOD te 

ODOUNIDANYNAMAANDODSFTOODNNYNAY AE 

AM ODOM OEE AAS E MOY eT tT No WN 

OATOTWIFOD ODIKFDBYMDADDYVOAOOMEN 

eetetee#e#eteeee#e##?eeeeeeees8e¢@e 

ADVDOVVVOVON COODIV O000O000900000O 
ESO See Ue C0 S(T: USS TP) eee} Pent 


DIOMNOVOVDODODNOWDNODMNNODDODOONM 
MmNANWIO DVDO!'NOWSOFNOTANNOCOOU 
OANVNYIHO NIE MM DANO MONWIOWES MO 
DOSCOOMHFN OA Ol DDDDHDARADOOANNAM DAD 
eeeeeeetet eet eeeteeeeeete#eete ees 


elolelelelelelelelelelelel@leley, [elelel el elelele) 


79 


i 
> : 
La 4 PT 
WO eA Om Ae pane +> wr 
OOD Ob OBOE O68 Gl € 
OD O&M Re eae eee 


intwives PA Onr Wy OE OA Cr 
> ~.e "wee eaewevrwre 


CAaoVSCoor- Sao pris i THI 


we 


> Pita PAL ro re) Anqarity Wire @ejeabad 
‘ Levies GOrLOMOtRW a E>] 
cue Uf hin bye) Bey Warr BS Co Ge or * 
TN es OS Ore tet a arent elnli. 1 © 
oe Pee e rene nee eee awa » by 


DDE LD tebe ete fe bring Be 


BAR es Ss vet 


2 IO Cte OO 
7 


LORY! COS MI) ee enh Cs iy be ALA DIM 7 
wre OU Sheth eh A OE FAD CU : bid 
itd fh rT prs € yy iWILoOY UE) Pe ben Oh oy phe ip i 
10F) Ge Oe RSD et UPD ES te oe oo iad 
SEES Se 
IOSCT-CO°CCeSCoOOh.eb . 
PPV PPL PPPr Ee ve. 


rr V1 8 At Te “Vitor 
in <r Cc o45 AD OO MMi Oe Wee 
Wor VOorts AOA -oOu*d 


PT) , 


A 4 et & Hb hy rw 
py el 
OOSOASCO OCC INA We 


PE EA Pa 


- 


~ Shot | 
Son: Ta DomnS ou" 
> Sys ah ws 2 
etl Fs “99 - |“) * tre 
. * @eeseee@s 


: ISAO Oe-wt AM ine a 
& F PETE POPES 


“4 


PRESSURE COEFF IGIENTS 


HG e 
PER SQUARE FOOT 


had siNe 
8100 LB. 


eu) 


00 
i 
6 


elu dr 
Co LO) re 
e 


A 


nou. 

oO nn 
54a: 
[alee [S) 


ANGLE QF ATTACK 


V2e3 


10.0 


e 0.0 Za 50 UoS 


X/C 


TABLE 21 


OFFS O NSF FANN ASOOMMND 
MDDDDVDUNDDOVO FOO 0000 OANA ST 
NESE EE NO ASAIN AHA ODRAES TAN DOS 
WIDDDADWVNANOO OOO COD OOMFrMNMM Tw 
e*eeese#eer+5m5mnmeeeeestsesge#eee#eeee#8ee ee 
GCOVV OC CO FAA RAAOOFOOOCO0OO 
Jee aC Min SS UEE? Test st Ah Jee Jie ine Rr a a 


DODD CODD AHDONAN MAMA ATr-OMMO®D 
FPP RONGEYTOONNNOCOONEAMEY&O 
ALVIN IN LVN DO FONODO NNN DAMS ONO ANY 
DDD COVDHAOONDADADEOOrNMMUWO 
@eeeeeetrteee#e?8#e8e*f @8 #8 e@e &©&@ © © @ @ 


OA AA Ada Ss SAR OO COO OCOROOOOCO0OO 
[Feet Jomo mec Jie fees Jame Jeet Fe Jame fone Jers lame Jet Jee J 


NAA HOOTFOR TE ODODDATOVONNAD DO 
OEMS AOS MOT NDWOUWDDODOUFMUIN TY 
DOOYOO OTD AMO PM AMO WLI DY UV a FOND OO) RT 
DUD LA EVO UIVNO DOM ODDODDQOOMrMNM storm 
eee3e#eogeee8ee#e#e##%ee#ee#eeg#e#e#eeeet8 @ ®@ 
Qa AAA AHOOCODOOCORnOOO0000 
Ue WORT sad Te Feet TT AIS jie fete Clana 


DANN AAS FT OOM EAS ODAATHMOMNDO 
NOOO DBOOANWNNDNNO NO OMTFOT NEN ODO 
DANATVANN VO ANS OO NDNOMWIWAAMONDA OUST 
AOOVOCOVODT OH OVVDOOrFNM tf OF 
eeeetrtertrteenrers ft eeeeee#weeter ee @ 8 
Phi ee 
UU US US Ue SUSU UU (Rent iat 


LA FLAC PAN AD SSFP MAE DOANO DM + ODO 
AND FOAONDDIVNOSAIT FOOPTAY INDO 
OAOME NO ANEE NAAM OM AOL RADON M SE 
MATOMMODDDDNAOOMDOODM™ OMM Or 
eeeeeeeeeteke#e#eerte eet eeeeeetket @¢ @ @ 
ADNAN ARHOOOOCOCnFOOOCDCOOOCOND000 
PECTS eee eet Ped 


DOA DODDS FAS +FA0GMTINOO MING +Or 
SAO FIAMS FOPLDOMENTFOURINAMOE TN 
DEOPFODMMOADAIE AS RAAMNAt+NDOBOHO 
DOADAHORDO-DDONODTOSEIAMANMOM 
e@e®eeeeegeseetse#252tes & © & © @—UhHMmUCUcMCrOOChUCUchHMmhCUCUchHhU hlU 
ONNAHHODOOOHAHODOOODOD00000 
UMS URS Ge) Ua SUSU UO) Sth 


PTOPTREODDOMOSTMOIFANNINDD HOA 

DOFNNOSFOODNOTFNONNOMAE MAM 

MITINOOFHIANDOSTANENQOUMD +tN@OH 

COMO OU OMIM DNDDNANAHOOON TO 
@eeeeeeeee@e?#e#etet#e#%¢eeeeeteeeee@ @ 

SI I ete 
fase Vg Va Yaesu Gait Fe J 14 wea 


DOMNDOOVVOONDOINOMADDOOV OU 
MOI ANNO DONO OFNOANNOO OUT 
OAMDNVT ONE OM DHNDOMND NMOL) 
DODVOAN MNOS DADNARDOWOOD ANU DA 
eecoeeoereeverevreevee®eerevreeeeeee ee 


QDOOVOVDVDCV CVV VCO CVO FOO OO00 00 


80 


ce 


Lil DOS Ue = LA oe hee 
poe oy AGO OO Poo 
8) PPL oe A Op tel a ee 
TATOO a=VOoCOO@ Don 
® etn weeeede reese es 


cy 25 GS OF ieee SR SPIO 2% we 


PrrerTrye tyre ors 
Bs © 


c= eed ~~ 
= ny - a _ 
mh HC) 4 be MMrmewiAnge oo moe cee. 
ee”) Oe A 2B wre oruruly 
4 WHI Vwiec aoe ww: 
wo "9 UOC MOODOS 
— oe tose ae ate i 
' » | oh /2C 20M ee er : =7 
~¢€ - a 
rrebieergy borbet 
‘ : 
. . 
— na 
DO ee OO OO > Niet the eC) Os debt eely)) 
be PDC) RL LT CHO tein OTE 


¢ Tes URW OO kee Lore ne 
wis roe oe AS OTT DG) Urey aah 
5 7 


awe eee e - 
vl Be: 


. ’ 
Sar IO DOC COG He ee ie 
i i | ! ' 
= 
+ 


1) . wee 
ft eguw~pirele im 
TOV Ov fMNOVOCS 
YVoOncows 4 VVliiAMice 
: mA tS coOCoucr - 


* 
a 


+ ser eee eee ae 
COCOINOGEREnIn LATTE 
rrVrerrrerer pr pes 


mit & tt hit ; 
7 her o—a eer Kn nm 
= VP “et pe Or Py eb GO 
POO pace erm Wa 
* ee «e#t##ee's 

3 > Ce ewe Pe 


Vier eerbranere ad 


—— 
i - & 4 go '~<€ . 4) a 
- ToT PTTIVYe, ODA oO 

— wh me Oe + *c 2 < 


| 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FCOT 


9.2 IN. 
1308 1EBr. 


Ol ere 


0 
1 
©) 


eu 
Hq) oa 
e 


A 


Wow 

O wi 
me? Sipe) 
OaGoO 


ANGLE CF ATTACK 


2 oD 0.0 2-5 5-0 725 10.0 L265 


X/C 


TABLE 22 


PRODDDDODVDWDDDADDVDAWDADADVDIAOARDAAO 
WD DODD OP SSLAMNWMIIAWI QD AM ALN OV AON 
EE NU ORRIN NAYS ANTE OOM 
VWDWVVDDNVNANHNOOOV O90 ODO DPW FUIO 
@eee5s#ee*eeeee#e»ee?eeeeeee#8e#e#8ee80?e @ 
OOVVDCV OCC FSA RAAHAHRHOROOOOCOOCO 
(a Tesi it fein Sa RECS E TaeC Yaset esa fai) 


DODD DOM-MLSSDDDDDDDDDAAAAAG 
DNA AAAADOMON DID SAAN D SADE NDAM 
Ste LN OTT DNS SRS SH TONDO O 
WD VCD VOV OFAFOGQOCOCOOCOCDODMePNM LU 
eeeee%e#ee#f@ee*##@e@teteeee#esteeeee®# 
ON RA RN HR ANIA HOROOOOOOCO 


Se a est ey bY 


OMS OFF DODDDDDDODDNDDHNANDA 
PAL MLV OES ADE SOI 
OUVEVALIVD OD AT UDT ADM FAN TE MOUS 
DOTTIE POAT OAR EEE OEOOrMTTOr 
eeeeerteerteeertertrteeeetrt eeeee es 
CAAA ASH HOOOCODOOOTFOOCO0O0C0OO 
Lincs Fat) ist ee TSC) Tiss Nest Sa ait} Jessa Fs 


MWWIAUUAW OP ODADADADODADADNAA NO cad 
DDHDDRO HAE DS OHS AM DADE ADS OS 
AM KNEE Oe TOTTOOWNRYS TH MNOD 
TVD OVD DO DD AO PERS PEP OO OPM NAT 
e*eeteteertet eer eeeetee*eqe#se#e#eee @ 
Ses AAN AA HOOCOCOCOOCOCOFOONOCOCOO 
Pee th et i le tet 


MmOMMOSTADDUDDOKYANADDODDDAAHODO 

MADAME AE DODDS DONAMNEHDDADNY A 

ODDDODAO- EE QDANDOOODAMNNMaAD 

FRABDNOORDDONODIMMEH AMO OTE 

eeeeen74e54650et*e#eereeeeweteeteeeeteeete 

Fie i cg eats Nal al a ad RT 
| | ! toile tet t4 ! 


DAOAIOHASS DVONODGOEDDDIHDAAARDNDAN 
LA DM ADOAD DAR MONI DADAMS AOADS OADM 
OV NATE OE ALE OA NDSRAAMOOMM-S 
MNODOMNADDDDHDONOASEEOTMAANOO 
eeete8s+e0e%e#see8e8e#e#ee8eee#t#eeoee fe ee @ © @ 
OWNNNAROOCOCOCOFAAHODOODOOO0O00O 
Valet eect te UG e0 Uru usp 


DO DDDDDDDDNDDNDNDADDDANHVWIOOADPD 

PS MODINA DHA OIO AAD AAR Pe DAOOO NTE AD 

TDO-FMOAMNNDODOMNONAeaHOOMOMEOMOMY 

AHO DD DIMM DOCVOUOWTNSAOMRMNO 

ee eoeeeeeee?##%80e?08?8e?@e8¢ 8 08 © @© @ @ 

OAHOOVOCCOCVOCOOC RATA RHOODOCCOOOO 
[PS feel frat SR JC Joout eat Seat aPC He 


WDIOANNANWDOVDDOOONDONIWMNNOOVDIOON 
MOAANNO OO NOUN OFNOANNOOCOWF 
OAMON DMSO NUIE OM DHNOMUNNOWM™ MM 
QDOOIAANMYNOFH DADA WOOO rsA\WI OO 
eeeeteeee#ee+ee*etrkteeteet @t# @ @ & &© @ 


OCOQVTOCOVVOVOCOCVOFOO9D00000 


81 


tf) 


; rar uw 
oe oIeteyroas oe an 
reese ets sees een 


ocooc 
- Tenet 


fi = 


negeounwentcte: spat enipee! mo oot Oo 
Fim yet PE if arte 
NS hee Rees winets he 
Hr iit pb oaprentel bey 2% ; 
SER MEAL AE UTS 7 
aVvoIcc” fS-ce 

71 ry TEE GEE t 


ESSE ey a, 
ocrDo OT aon 
TARRRRA A | 


J 


a 2 2 ie mente weaeo manta Airy 
~ Pic ag ay aS 
2 wine OC FF & 
Ley eee OS Ee Cen en 
(045 6 © 9 o:9-¢ © 5:0 lea See oe 
CMPGCOCOO-rc oOo 

PTTerivirt tent 


‘ 
=) 


Nal ihe OP Or 1 OOS 
y ie Aig “Ue rine FP Beate lara 
ar, reyes (V-DR DOOVWU770 14 

11% 19} A, A= mo Ce? 


eee Pee weeeees ees 0.4084 a8. 
2 oS) OCC OOH 25050 Inia 
PF 4H bPEebbeai rays 


£001 


a 
am a a) 7 
LAGmea@es 0446 2ene 7 

7 7 <4 (Op? «eae (MH OOF RISAR Seaman 2 < * 7 
erty he eee a et oo. 
“Cw > Se Me SDA eeGaehow2om ni 
sé © “see ee we tPeaeeuvanees £2 « 


1 Sete SO 
i] 


a¢ co 
iperivtrnrprepeeye es 


> wo wWRS@rere eae 
“ ; ee wie roe D eader % 
rr © @ a ay & 
Ob / QODSE “ete 1e @ ; 
‘ re@e eter egaeeseenee es P 
eto WWAB WAKA AK) ; 


eR ESE 


a 


4 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FOOT 


Lied IN. 
7886 LB. 


ANGLE OF ATTACK 


MAE) 


10.0 


uy 


Te 


5.0 


Zed 


0.0 


X/C 


TABLE 23 


DODD DOV DODNAAARAAHAHOROOOWVO0VV0O 
TO900 OO LTR ARANNNDNOMNS NV TFDOD 
OD WO DOAQUNOAANWIN DVDMA NDAD OS 
M™DWOWD DWIRHOOOVU0 CODO WHO Tu or 
@eeeeeeeeee*e7eee#e*seeeee®@#see@e@ ee @ 
OVOV VCO OC OF ARASH RHOROOOO0O0O0 
eo ee tea 


ADADANNADAIADAANAADPRAVDOINAOOODO0O0O0 
DO AAR LAD DI APVNADNNOW FONOO OS 
INU DOF RONAN NNO NT OTF HO 
OWOOODSO OV CAHAVOCOO0CO CO DO DE=NMY FT OF 
eetete7eeeteerteeteteeteeeeee 
On Mt Rt tA Att NR ASO TFOOOOOC0OO 


BDAAAWDARHDAANHAAHANHPOWVOOVODOVRWOOOC0O009 
PPP KF ANAND BOVOOTNWINOTVOCY 
OWS OVOWND DNAD AOMMY IDAYDWNNAON TO 
DTK ITTPTTONAODDDVDPMOD OL sre 
eeeceoereeeeveeetr eer eeveevreev ee ee 


DAA HSH HHOOO COOHOOOO0O00 
PO ate eee okt 


ADADADAAHAADDNDOOO VOODOO OO900 
CVD LAD DO DOOM AN ST Ot FTO VOD O 
UMN MOMMA ODADSO TOOCOONNDA ANE TM 
NDDODRODDMO STEEL KHOnmONNra 
© (@:5\0) 0) @, .¢,.8 '8) © 0, © @. 6 0: :@e © (0: 6 (@_.e) © ee 
Sess AN AHA ODOOOOORFOOCOCO0O0COO 
Oe Tas Se ie es Ue es HeUE STeSSUIOU e 


DADRAHWARANOVDIANAROOORDOVDOOOOO 
DOLD AO DOSS AQATOOVROTOODDO 
ADDROST AOINNAPANDOIADONTNSO 
AMINA LAN A DODHAOHODOAVOOr-NTO™D 
Oe) Or@re © 10.0 ..0 © @ ee @€ ee @ @ eo @ ee @ ee 
ANNNANAOOSOFFHHOOCOHOOCOOD0O 
Ee ee A 


ODDDAANHDOCOCAAARAANOOWOVOVOO0O000 
CONAN ~EA+FOFRNINODDOOONNOTN 
FORANIMNNDAOIMN DF FOODNNADROD 
MS MODNOFNADDADOVNOD™MSDONMMOY 
eeeeeerfeeereert et @e © ee 6 &© @e © @ @ 


DANN HHODOOOFAHOOODOOCODOC0O000 
te Deu 00 CSU teed Geet) ted ey 


DADANHNDODVDOVVAANDAADHPOODOCODVIVO 
OHAD™ DO TDDNVIME NDNA FOONND OSL 
AN ADDDOOTTRDNOY DOAOOONMMOC AO 
OPOD ODM MPEPS EH VDONMHODUSDTONAAH OF 


eoereveevreevr eee eer eee 
to) tat eat tt 


DOMNNODODDVOONVONI(NNAWOVO OW 
MOIANNVODOWO NIKO $F NOANMOOOW f 
DADVNOIH ONLI HM DMO MONMWMOMN Mo 
DOOVSO VDANMNN OF DIADDNHODORANU DOH 


DOVDVDVOCOVVOVVOOV VSCFAO0O0O900000 


82 


a uy 
a an ae. ; 
BO OOS OMA TRH Oh ODS Og 
DO'S vO OD runiey : - 
BS IER VIO iD Pu ee 
tr fu UA VODMOVOUTIOOm i” 
oven es 8 © @e ' ees @s @ 
a NE I i 60 
| vi, bhpe 


| 
ee 
( © 


: a 
~CooCoDG VO ean 7G 
* iS VO Pe Peery OMG aden) ail 
SOAS VIVE SFL 4 SarD AN ben 
SM OO COCO UM WOG oc 
2°? Pw oe es ee ee oe #88 
or) PII DO ee OO ys ws ds ce ee toe eds —— 


Ter ELP OPEL GOS 
A I 


pear 


a 
a 


~VOSOOCO TH CVV ASA008 
Fe LS Le le C1 ey er eet 
Oirrcti re 1 r= SS rr fe oc mie") 


4 7 


oO” PIU OW Otome bY ye ra 1 
“e+e 2») © 2 8 V5 © & @ a8 Boe = 
2 SOS GH OOO OO Oe be Pb eke 


rT PPeT erp eps 


7 U 
; 


CONG SiO 9 tga 
>i =Mmnm oma aA 

2% COBH OMe HME 
“4 OM OD OM Uwe 


+ oe 2@¢e @@ ee ee 


oe. 


=ie 
s s (CO 


i aT | 


: soe Pe ome Dy free Tg bettie fe 
ee ee ee i 


IMOODAOD OOH 
“Mi = Diath Ur 

A Oa ee ee a 

TOMO CUO GMATAUAM A 

, -* ** ee 8 8 82 te? Be | 
Or 7 Ae 
tir; itp 


-H-ooom 
| 


ITOAVE eos 


x ; Tt OS tm ht (ee ot OO co 
Sal 0 Pat 4 riy "“MmOow aot. 
Bo Poo CM pPonM 
’ > «@ . > © 


rc = 
° re 
“ fr @ 
* ” 
na a 
wos i 
ca a4 a * 
; >? #e © €.48 
~ ne 
m— COCO 
P 
’ ee @ ripr 
—7 Or 
a co 
o. - ns 
w tw 
| * P se 
ie Cc oc 
1! 
7 
Pod cg 


PRESSURE COEFFICIENTS 


SQUARE FOQT 


2 INe HG. 
EBs PER 


OF ATTACK 


ANGLE 


Zao 5.0 7.5 10.0 


0.0 


X/C 


TABLE 24 


ODD DOV ANDITDAAOHSNOAHDOOMONOL 
DWWMNIVUD AN DONNNNAM ON DWAIN OO DAMA 
Serre aqtOCDOOCOLTUMEYAOrFOMOoNnwur 
WMNOIRRPVOO SAS Ae HANNON DOWIE ® 
eeeeeeeeeese3493*eee#s88 8e#eeee#eee@ 
O00 00 OO Uda ARH HAHAH HOOO OOOO 
PU Rt eee eye ees 


NO 0D DDO FOP DADQANMONNOMNADOS 
MAININIAINIIDM LAM NOD DOLMNOMODOAN OD 
COMES BNF DORFE BOLT EOMOMNOHO?F 
DANN ANMOANAIARPODOOADOWDONN DO 
eee7e2seoe#8ee?ee#eeeee#eetee%t @eee¢ ee @ 
OAS AMS HHO FAH RHOHOOOOCOOO 


MALAI DO MLAS YOO O0DDO DAN ODMMNA OO 
NOVO DAMN OMS MOMMA MMOAOMND Vem mw 
TOUODOWMNDOUNDAMNODDDDDOMOMNDOO 
TOHXOD AND DNMDMIMSDNO PHF ODDOMNNIK@ 
eeeee#eee*es85qeeee#eeteeeeeeeeee#ee® 
Sette HA eH HH HOO OC OO OHOOCO0O0C0oO 
UU Oe UE ege TS ee Ue G81) 


OD) et tt LON ALOIS NN NAM OD SOA OT ALIN OLNVOO 

NO MIF LVM SOP HO MD LAN OW INO rea OR MO 

FOOD MH YHDOMMY MA PORM MMT NDOWOO 

FOOD ONO OADD DOS AeA ODND OMA SUV 

eeeteeneeeeweteteteeereeeeeee#eeeee e 

SN Oe a OOO 2052 
| eal ealest ee ie dns es U 


DOLtADM FtFADONOAMONDODVDGHINDG+NMYO 
LIA NOW SF DAMN OAND OO DOR AADTOM 
AODOMNN SE MM AT ADDO ODNUNDON™O 
MDOINDNANONADDROHMNODDDOMNMM.f0F 
eseeoce5o5oveee#e eee eeeteeeteoeet*eee 
ANMYN SAHHOOO AH AHOOOOCOCOCCCOCO 
RE A ee aaa aE a 


PFOAMINA OIA FDONANAHOUONDYHODNDOMH 
NOADNHOCDOON DOP NOMNOVDMDATOODHS 
PFOWDO FOPTDAAMNAMNAOIMAM™ODADO~RA 
OT RNHODDDMNONN YON OOWNMN NAT OM 
eeeee#@ee8ee8eseee?e#e#ee8eeteekeeee#eeee@¢@e@¢ @¢ 


ON FSA AHtHOO OO FAA HA ADOODOOCOCOO 
CU UU Te UU te Us Oe Get 


DOWIMAMEVO-F FD DNOKMDtMNMA 

DOAOHODM ODNDOOMODER TAN TOS 

DOMMIANQMOOCST FROM D OM. ENO 

UIT NAONO Ol" DD DDVDADARDAVIDATOM™ 

@ t@ 16: Fe! <q. 40 ce 46 CO fer 20 ne coe 46 gO ae ZO) Ke ym .@ 4@' (0 0 

S206 225 6a ool 225202052 
re oe ane | 


DIOMNYVOVOVVDIOONDONWDMADQWOCOW 
MNRAS DONOWMIS OT NOANNOO OL 
ORAM DN O NIM OM DVD DOM ONO Oo 
ODODIVIOANMNO-DARRBRHDODOANNM aD 
eevoeceocececeveee eevee ere ee eee ee se 


lelelelojelolejlelejolejlelelejlelol, lelelelelelele}2) 


83 


ES MOIS Oe ia~ (APIS er en 
ped 4 yiDmwe Fe a ais 


Ye ee ae - ere 
ont ere AD ee OU 

*“e## ® © 6 8 Oe ©. 856 8% ners gee = 
2 O0 ooo nt tes 
Ie a 


- eal 


— 
rocnimowa MND 
X te ides Or g> HED Oe 
SONIA Nip Ie 
oe her yee Ay Cp Cae em f j 
"ee ee eee eee ee 8 ee Be ae , 


ate OOD OMe Oe | Z 
vive ti ’ rtrh 


. ehoens 


DS OVMOVUYS GOO OO othe 
Thee ds Ch OR TOT CNC 
Ce WN OM>oed & VOM@muvI aon 
Oe OTH OA eta rf 
ve ee ne iO Oe eee ee Oe 


os 
elena iis Oho bet, TVTTTPPET. ) 
re ttt ea? 


oro Am ke WA Sri Oh el A A er ebb 
Se Ge 2 A Oa Mawnan ; 
DEO AMS 1 eS HIN ON Cr int | 
we 10% Ha 4) ET mtn ND EO RM ye 
sy 
hs 


Vi 


teen” 


vw 
cao 


SeOCsoo OS Sukie meen 
coc 209 O06 Cink ee OD 
rr PTerervs 


Pip Ger OF Se Owre 
a oy Tyiorys Are Oe vs tee 


ras a 


& 79 > OOH BO th are 4 Ae ++) 045 
o- 


SE ge Fig 10 Cor Ly PP OA OO AN Oe We OE g : 

* e « -*e ee © @ €e*e 8 2 & te 8 8:8 8 L : 

SD Oomo¢ TTECER Ten ae 7 ly 
‘rprapent it+eannre — 


Ve AS 10b PO Vie ORO erin 
' Ak Sr OS HOA CaO on od 


=) 
_20nwee 


1 ary ta MY GO we) [in FH OD ty Be Ge Gott: 
ASD o* PPer et "QO VII TPawore 
s4e6+ & @& & e *fer €*+ eo @ ewes ale € 
FeOSS CIC COO Csi TSO] he eI : 
; PT ETD YP EPs : 
wee it ye o or re Ore & Spree 
ip > AY) s <9 Oth OOD OS abe mf Ne 
ioPrt. y 1 (ype + >I 0eyvaery 
SS tries ane eg OE oe See ee a 
: erates hae ae kk ES cee ' 


ion 


f 


c 


PRESSURE COEFFICTENTS 


HGe 
PER SQUARE FOOT 


ANGLE CF ATTACK 
= de 2 0.0 2-5 5.0 725 10.0 


-5.0 


X/C 


TABLE 25 


CAAA AAA AOE IE NOONAN OM ARVO 
ODDDDDO VUOMNMS OVUM DWNOM ODA MO 
RAs SsHHOOTOTOMMANTHMO-FNAOO 
DOQQ OVV0O FAA ANNMMOAOW OUNWE® 
eeeeteeeeeeeeeeteeepeteeeseetee @ 
ONAN St RN RNR AA HO OOOO0OO 
UP re ete eee ee 


NANNNO DOO ORME NOT HAN OMIA OO 
MO COONAOAWN NE NE ONEE OM MOAN M-O 
MOO OH COO ES SRS OO PFOMM NO AMOMNO OO 
DANNY NMOD NS SAANNNAODM OU 
eeeteerseeevreeteesetese2#teteeeeeee @ 
Onn ANAS SAH ARN RS HOOOOO0CO 


poet aC Ft Df a Jesse feet ft fos Joa pala aC f 


NOOO OWM DADRFRUDDONNANOE AMOS 
WFP TV DWAKrNMOO OMMOYD OWMY VO 
ONAN ND OVANOMADAMMAMNOMFAMOLT 
WO DD VOPDOMOAD DO AIDHOPMDOOWO0vA 
@eeee7e4e5eeee%t###¢e#see#e%* @#e @#@e¢ @ 
aA ests Het HHOOO ODOT OOOCO0O0OSd 
UT TIS OTT ae TSO SUA SUSE WSS Neo TAA at at 


Teas TNO OD SH MINNA ADOMMNDOO 
TOV IDVNOMN ADDBNDN DMNA OODDOMNVOAMNMO 
WD DODO) QOPI HOT OO BADIOIMNADOOD 
OWNANNMANM ANADDO AHHOOOCO OF OINUVISO 
eeetee#eee#ee#®#@e#e#eee##e#ee##e#e#ee @e 
ANNNNN NSA AO OA AH HRT OOOCOOOO 
Uo ieee he Se ue URC ty fest Te (Vit pie | 


ND AO FR DAHADO-SOMNINIIOMODODO0O 
ANDO AS NODOANFIDNUVO OW0 OOO O09 O 
MOFHAOODOODHVDOY DATOODrOIDDON0O 
OO RF FOOOANTMACODDOMNST AY ®D 
oe t®eoe3#eoteteeeeseftfee fe eeeeeee?ee 
AMMO NAAR RHOOOCDCDO0DO 
UA SAUER UAT I St es Tact Publ cet iat Hot Het iia 


PODNIONNONUADDO DF MVHOODO-$FOHDO 
DARANOAN OMA MANN AMSIDNINOADDaaHy 
MRAM ALF OM NAO AN FTHRPODDUNMONDO 
MOF DNADDHODANOMRAODDNATOYONOAYyE 
eee3e3s#4uueeeerkeeee#ee#e#e%#¢*#¢e¢#ee 868 @® @ 


ONNAAAO ODA AHOOOSDNDDRG0O 
EC a od a atl dk a Sa al Al a ih 


PPO AHAMAHOFDOONNMOIDANDIAMINOMm WO 

DWONOAASAOAMN DOW DIOOAAISF OF ATHDDO OH 

TFTOWNNN OND SOP DOD DOONDANOMOM WO 

DD DMM OMS ODDHNOOVOAATPAUNANIAOM 

eeeeeegeeeee%#e8et8tteee*@eeeeeeeee e 

DOCOVOOOV OVO AAAAAOOODOCOC0OO 
GU UM UR OU Dit UU hu Satie of 


DOMNOCODOVOVONDONIDANODOVDIOOW 
MWNANING DONO DFTANORNNOOOMY> 
OAMNDO NWS O QW OM ODOM VO NIN OUV 4 
ODOVOO AN MN OM DANDDHWOOSCHAANNIS DQ 
eeoeoereoeeeeorvr eee etree eee seo ee 8 


elalolelelelelelejejleolelolClole][ejelelelelelele) 


84 


(= Vea Vor (nr ; 
.« wie 6 oie se 


eT PUES TN ATS - 


= 

Ce Dee Meee Oy 4 

Ghent erties ers . 

Pie ae Hy: oe ; ; oa 

> rr yet ~~ rd el cael Ul nue , 
As eas ee oe Sy ea oe 

= ooOuo ee ee Se 


Ty ESTTE NITE EE 


LON Seema nmin nents 
ws Yee ™ ile hastjiry 
ea ary eo ra rmaA) Pom 
2s OTIS YO GIR : 
+e ewe + 420 CR 88 * 6h 6 ee ers 8 
COOS CHO el 9 OO totes Sara 
1p PPT eer Or erases 


AL ORT prey Cie (Pe 

Mitten A OGWOOS wed hit rwyn 

yy Meret le qitee~ Lane tb Ga eet Ge Or Ge PAA IAG 
SUC UO ES Gere Or eee 
(toe te eres Oe ee Ow 8 ee ee ee 


ak © Ce 
aes: > 


+c eohoeanm Oe-tg, t1iAlevepe <n 


‘ Te So VO OMWAPMMNOSO 
Pe Soore eee tat ea a) E 
ptt hand CSN OY HLA Cw Sen Se a — 
>be @ ev eee ev 6a Oe 65 wwe . 
on ri © Oe ne aar time a ey hema map die Pa Molle OT Phy FEY ay 


iy ey Perr’ WP Ot fe 


“sp at evi e tear: a 
>A ts VIL Grarutc ny . 
a | y tee | Ae Ae Me DS pe ” 


wort {o> hems FP) Ce LA tee OT fe 
. “e.ies eet eather ee ©8858 


"yn oe pene mh 
AUN W WED ATR 


eA etyes wre 

Sy? es? Oe aba So 
> Ve Vee OV nw s 
= POS Ont, wpe Vd 


e é estes oedse' 6 Caen 


é + irom cd a Cece To 
ee ee ees eS | — 


“4 


,« e@eseenees 


\ 
° ' 
"Cec coy7~9 6B 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FOOT 


ANGLE OF ATTACK 


° 0.0 ZD 5.0 725 10.0 


X/C 


TABLE . 26 


NOOO DOD DODSHINAAHDMANOFONDADOMM TO 
MAW LAL .N DO DO NNINO NMS DANNDOMODDO 
OEE SH r AAO OO LYMAN TORDOME TO 
DADDNHNOOCO AAANNMOMAAO Or~uovuweo 
eeeeseeeenevreeeeeeeeteeee#8ee?% @ 
ODO QDOCO OC FAA Ast aN NARS OOOOCOO 
Oe eS ee a a ee 


NEE NNOO ONNO EF ONAORFNOKOAMOS 
OME OONINNOONEKNEN ON OMMO000 
MVODONMNMAMrP MONAT NAAMORDMOT 
DAAARANNNUMNANNNOTLIAM OD DM OWN 0 OO 
eeeeee*ereepee#rteeteeere#e#egqeoetetee#e#ee® @ 
O SARA St IR ANI HHH HOO OCOOCOO 


MOANDONNNOODOYNN SA DO HAO SHOE Ot 
NROVDINW TAANOVUDOANOAN UN WWOW OW 
TONMMMONDATONVARAOFORE FES Mror 
Th OPP OM OTNOCORARHODWOOUOW 
eeeeeeeeege#?8t*eetkteeeeereeee#e#ee?e? @ 
SAS ded SRR HRS HOOOCOODO0OO 


CSU a ee tee 


OS AEA DTOVANDNNAANORMEOLT 
AQDDOOMOODEONDNNOODDMMUDOWO@M 
DATVNADNBDOMDSATOVO GR MHO—-MYOT 
FmAUNNANMNDMODOFHODOONW OO ONM 
es ¢ 9 ¢ © ee © @ 8 6 @ ¢ @ 10 @ @ 0 6) @ @ 80 @ © 
ANNAN NAS AON AS AHA HOODO0O0O 
et eh ht a ea 


DNDN AM DAO FFOMOSTADADIHOO 
OFATROS NOMS TALTORDORMNAMMOO 
PA ANDN HO DOOSFONNnNADANADNIAG0OO 
ODDOR AD SHAHORAMOVDSFMOMODM NNW 
oeeo37weoeseesee0eeeefef fee eteeeese eee 
AONMO NSA asa et SASH ROOD OOOCOOO 
UU ee LSS SU SSO 


VDA DONVOVARAAWNMONN DNS OERMNNNAAO 
NOALTANNDODNUNADDD DOPODAGT AAO 
ONAN Mm A ASOF DONO DMNDDSOANNIANO 
MNO DTFNOOO SAYS NONMNADOMN STOO 
@, © @ @. © ©. 6) ©. ©, @& @) Oy ©) Qu © 6 @, 'O)-OF @) @)-6) 6 ©): 
ON NEHA SHAN RSS RH HOOOCOOOO 


UO aU) 0 a a ea 


DFDONUDOFDONDOAUNNMIYO0D A$ HAO 

DFRDIONOMDONONTADANNDODAODDOAM 

OWDWOMM WOT D™ VADM™MOTTMOMVODANYON ODO 

WOM OW OPM DO DOOM WF TOT MNOS 
eeeeeetrteeeeee te eterteet—eet ee e 

OAARHOO0 OO OFFA AHA AHOOOONOO0CO 
ate OU SUS SU SUP SOP SPs st) au G2} 


DVMNDODVODVONIDIONIOMNNOOWOOOW 
MmUDIANNO DO MOVE OF NOQANNOOOMW 
OAMVONNIHKO NWO MOM™ DANOMVUNMNOWUM 4 
DDVOOANYNND OM DAADNRNOOOANNI OD 


eeeeeeee#nreteteee%b#eeeeeee?# @#e* @ @ @ 


weloleleleleleleleleleloele Seley, (elelel ol elelele) 


85 


Ty ae ha Se ery Je 
ots tbh 6h eo Rae 
Ooo Oc One 

a ae 


+O” C4AOMH Che me Om 
DO} Ge P88 Or Or Soy AAO OA 
PO M10 (ie ea 

4 0 Ov @ CURA UMM inemint 

a Oe5 cota ene ee 
ee ae 


Or) 


tCOAMAF OO Me nMeOo-ovInNe ba 
UW) + UN Ol & UNA OW UO @ Pid < 
POTN T= HU tole om OT nm 


Wid Ur Ob Wi QO OOOO Sat fe De : 

**e* tees ee 62 @@ Bee 6 6 6 5 4'8 eS Oe ao 

AOOED DL) ete een ey pity Regt Key toms tom iy toy fs fi Poe : : 
ee : 


& (pay sort (yvonne abel le Fh LAG not 

WO ote wr hint SL sme tp NS Ae, 

' sal Ar haere tp PHA TUOUMOVSE ; 

Cesar okd VW vRo SCH Ceo Proyimnnnn 
Seetes ree ees es 


owe = CD CO Cre ie re be © eee ET 

re yt 7 
ot ae 

Obes es A Pa Qe anole eee 

tp ft tag) oc “ary a Pete A) 4 Bat Fi 

On «(ay Fa hd 0 etal ACD Seo Oeon 5 st4 : 

oA turvstSorrae he aah — athens fort YI ' 

‘eae ees se*eere* @€ 0 @ @ wees 6 - 

CDo2 Ot ali ewer e (Amr mee 

eeattewnpedy Pie iil 


a Vets AS BO Oe Sera a 
> OD SS Vel Oley Geni Hea . 
CWI StS eG © Oi ee Aaa) 
> pro o el ee AR) PLP tien | IOS Some ' 


a = **e @ tt @© 6 @ ee 8 © @ *' 88 FP 


20NWWE EDOL 


’ i a ee et eer. 


nme 
(PPR LE Teh Ae 


3 fa-*he: 


f we" O&A OAN 24o 0M . 
a eo ANG ¢. Wile eh BS Gm momo a = 

' i Ore & On (1 Oieeoty 14D & Gy ir : 

rr u/uwnty OUD inten i 

se **4¢¢ 400 © 4 © 4h — 08 ’ 

Ca ie 4 CIC) > ewee CY 


OD DV OMe eeO > 5: 
TPE CROEOTL ODED Eee 


a 


i Dy FOovoceocoonnmve® 


= ren rae Muse OVA ety ; 
ie Pe Hp ®@ Ori HOV" 
a — > ot © 0M Pepa ye i 
. eevee eae eoeoeouse 60s ¥H-8 


“6oore-.poocescscabese 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FOOT 


ANGLE OF ATTACK 


° ° 0.0 2.5 5 0 ao 10.0 


X/C 


TABLE 27 


DOOCCOOrLTTADDODODOFOOMAY too 
SEES OT TOR FNANNATOMDAOT AS 
ODDDDOMNM-MAOVODOOF AD TOM Ow 
DME VDODDNKHNOWO ODDO OW DMD WU 
eeeoeeeevs2+#reetkeeresrtkeeeeeee#eee#ee#eeteesee 
OOD VO VCO9VD9OV0 VC AHO RHO RAH RHOOCOOCOO 
Jl flit Pe (Yin l Tet Fas Fetal Teoct Yet Jc Seat ool Si Vial Hectic] 


OME FTE NADDOMONSTOMVOHOUNEE 
MIDVOOVO LEFF ANNOANDNO~YDAMNOO 
DAMMAM ODUOINVO DO SALAS MOT TORO TOIM 
O SHAAN MOOS ON OT OO OM OMaao 
eeeeeeee#ee*#eee%ee#e eee @ #8 @© © @ @ 
SAA td Rt tt SI HOOOOCO OO 


UUs nt HiT Tat lee Vet Hea pt Ti 


MALANAIN DO DUM NDHOONOMDO TANIANM fF 
DNOVVOUMM MINT ANOWRATMHYMOOT 
WM OM OO AE DOOANODAHDMOWT OM tos Om 
MUD FO WIE VINO LAS MOON AIM OLA) OO COP OI DW 
ee@eeeeereeeee#e#see#*#@#e¢ee%e*ee#e#eee ® 
Sette ee Se tet SIH HOO OOOO 


Rat et ei Ue Tt rt 


ORT ITNA-OCOMD0DD0D DONO TOON ST 
TADMAAMODNODVNNAIMNI DOSES 
DINE SAUNDADMOOOCODOOT OF ONT 
OBDAUNNNIMYNDMAOOODOOOOD™ Ur aAD 
eeeeeertrkeeertereeerterteerterteeeeeeee# @ 
NANNANNNN Aaa aaa AOOODOOO 
UG OP De Ci eg Oaths 


NDODNDMNOPMM FO TtFODOORDANOM 
OWNIDIANRODODOMN SAHOO AOMINDaMSO 
MADAM OFAMNNADONMOD ODA ODVMNADBON 
DWUATOAWNONA AM SAA MUODODING DODO Ol w 
eoeeeeesee#eteteeeteeeetetee ¢eeee ® 
ANNNANN AAAS AAA HOOOCOOOOCOO 
S(T P(E Vet Fett Yet Fie Fat JT Ta 


NDO DUIS NODSEOATOLOSTSDOM- 
OOTONVDODOTFAMEMNNANLTRDODUIKYO 
OF DONO OYIMN AM ODNDODOEHAODONOSH 
DLN OMS AAANMNADE MH OOO OINNOM ®D 
e@¢2.8 8 © 6 86 © @ @€ © 0 (6.0: "@ ‘8. 8 6. 16.'@ 6 9. @: 0.0 
at TUR eStats HOOD OOOCO 


Pe re a ep ae 


DODO DN AD OM NNOFTNFOOTORDOANANIA 
TONMTODAWNYD FOL NAH DOME NOM 
MATE NMADOMNODNODVHDOD ODDO AD ST 
St ALAN SD DORAN YDIO DE OU LAT OOS OVE 
ee ®eetetenrvee2ef ee ee e@eeeet ee @ 
ONNAR HOO AAA ANA ASA HOOCOUO0OOO 
CUS ee a et 


DOMNDOVDVVDONDONOMNNOODOOW 
PIN ANDD VONO UI OT NOFNNOO OWN 
OAD NAM O NLD OMS DOD WOMVUOATVUMOWM 
OVD DOAN ANNV DADDHAOQWOANAIS OD 
eeereeeveevere eter eeeee ete eee ee @ 


eleolelolelolelelelelelolejecjlelel. lelelelclelelele) 


86 


2O + 4HnOOtOOmG 
tems CD 0 De ley (der ee 
awa 3 l9OG- OW Gree 
‘VOWVVOCMOOVOUUUOmm.s 
ene ne ee es 
SCCOm. eb aE ouUudcos 


' ih ee 


a MVNa= iid ie rhe roar tetya 


mice fuel) Wie cae Lie > => DOBWS Ow ey 
aol ays te A thnk Mb Bt 
OW Ai Com > & TL PAOLA a cl o 
eo « re See anvwe fc 
~ Le bmg bt ame be stata tata 


eee revv en ees = 


woe Pin OG ivi Nien 


b ( VA Me O = GHAITL etre an PPT OEE 
ivi 2? PD i ey aa 
a 70 Oe Deel hil als lak o Ol EEE SUP aw 
- a * e hoe is i. wi be 
VD bee bw ms heey hn Bory pees Hey ee ee Oy mente bw 


; ry VUOP AVY OV EOD 


7 
vO Ora 4SQO-hO LYS 
OETA Te OO0 Omir 

MOIS Gt ht 4 
~~ QO = OMIM A awiwo 
* ‘eee @ wv egegews 
Es ame, be ty Hoy fy be Te trae 


, ] jit pry aviet 


7 “| | ae 
VE MEA OMEAeOnMWy. oa 
tps / 1 i Dinvrer YD / yi o 
-_ Ory re Oo eh “AOE ; 


7 
Si O Gv news Selgi ete Is te’ ha )t ie 
. . 4 s 6 €re a's eee eee 4 


me tere dome Pe LIL I 


jars P,ybeet bea Pe ye 


£00 


~Vis4seVvuoo say tf 


F Mm~=TOGagvuwVored? « 7 
; Mmm Plo Gpin Ww Td 
ful 1h bhen YO r 

- « *ee@ evs ee e 


“ 20nWHE 


- 
SE 
#¢ 


( ° F a) 
J -- ‘ ' rej 
ee i ‘ 
+*% . | Seed 
a ' ‘ae 
_ - 
val ; era ” 
* wv" J€ 
} . , « ‘ 
owe é Cc 
= 


PRESSURE COEFFICIENTS 


PER SQUARE FOOT 


Ne HG. 


CF ATTACK 


ANGLE 


10.0 


725 


265 


0.0 


KG 


TABLE 28 


DWUWUIWIAN OO NA OS REM TIN AS OS HO 
DOWDODVIO FTOVDAEE EE OOWNORFUOOM - 
OD VVCONADNOANDDOODNOMODONWNA 
NO OO0OV 00 OO WOM HM OOO—ET MMMM 
eeeeeenree3e7eeve3seeeneeesesee#se eee 
OA Aste AHS AHHOO OO OOCOROOOO0UOCO 
He eh ee he ep Hee 


NDDDDOOMON Saag FTPONNAAOOD 
UV Ea TION SARA HONOWNOMSa& 
M™DDDDN MOD YNNNDDDOM™ONINWMO 
OFTPPANVATOD ONIN SFTOOrRMNMMH Tuy 
oeeeetrteeneteeeeteeteeteeeteeteeee 
OSs StAHtHAHAAOOCOODOCOCCOCOOFTOOOCOO COO 
eat fies Jams pose Ye Mie Ss [el TT Tt HFN ie a 


NOANDEDANHATVUO TORRONE HoOTS 
ON DYON DY MWNNUNOUISHUAOMFOTMA0 
NADAS AHO TO SAAN SHONDOMNDUNADNoOW 
OOUWDOOO VORYWOOWQWWTOWOTMMTO 
eeeeeeveeeeeeeeeetreeteeeep ee @ 


ANANNNARAODOCOOCOCOOROCOOCOOOO 
EE eS ea ee 


ANNOY OO ANB MS SH TOONS ST MOMTO 
WO DW OST OD COLD REP PY SNE ON OWN OAOOW eA) 
OAMAHDO RAS DDDMVDNA OPK nNVOnFOoOoe 
OTNOTN DOM HY OD DOWNVMOsFONM SP wo 
eee?ee@eeeet8ee#e#eetf %? @ #6 &@ © 88 ee © @ © @ 8 @ 
CO hel i ehh 
| LET Wah Yea Ta et ei J eet Aa 


ONFONM DNAADAE AS AS PP HOODS 

NTOOONMOOM MAM OAODOAOWMMAOLO 

DTFNOND TOOT FR MNOMOLDA GLAS EAN 

NAM FODME EHH OTD OWFOUOTONARANINO 

eoeeteteeees#seteteeeeteetetee eee e# @ 8 e @ @ 

ONAAADOODOOOCORFHOOODOCCOO0O00 
isi Fe Joma ae lie De aC Tie ise et feet AUB 


WOOF OADIFADRDOLSTANSENNOM WateokooKooyey) 
ONE NDHADDNOMMAMINOE MM ma 
DODDNNIDODRNT EY OY yaAD DF DO 
ONT TAN STANDOFF DODDNHOCOOOOMN 
eeeeveeere*eteteeeee7reete eeeeete @ 
PLelelelelolelalelolejlololelelelclelejololclejole) 
UCSC UU SU SUSUR UU US Ui U eu 


DUAN DO AOS DORE ADO AFHAMAOMNMO 

DOOA-NO- AON NODDNDVHAO OG Or 

AOWMNDONMDOADODAAAOVDVDWIOHWOM 

DEN AON OTP DEPE DDN AN DUT MOON O OYT 

eeee@eeeeee#rt e®eeeet eet eeeee* @ @ 

OQOOVVDOOVDOVOODOOVOCOO9V0OCCO0000 
We eUc CS TS eect We hee ef etter Jue UTS ssf 


DOMNNAVDDDODVVOOONVOOVNIAMNBOOOCOOW 
MOANA ODOMNOMOTNOANWIOOCOMM 
OAMMON WOM ONDE MOM DNOMOUNNOW MO) 
ODOVOOAN NNO VRANDPOOV ANU OW 
oeoeoereovrereer reo wre ee we we eee ew 8 


DOV VO OO OVVOVOO COO FOO CO00 00 


87 


Die ani fry THAL woqainn 

WOES ACIIEDE EE 
=> aeeddar ia 

WD Getta Hy CHES 


a 
C¢ see 


A 2 tebe eV MO Gees 


=e Lip Peps 


* ‘eee ‘ 
Sees iat = fexa 


Atrt bey 
= A he 


iat 


pa hovion PUFA AYE Oben 60 009 ob A iy 
ae ith Ape. PRN (ee Cee lhe ’ - 

oe Part ri Oe rus} 

[st 2e ** eae @8 6 @ : 

Or ID DD OO Cie el reicees =) 

! 


1A tet tae we 


=O vith | foo oom 
n WP i As Cer ray ww 


VID Pe Me i= A ned tds 
HWP > bie Ls lat OS OOM ERE 


"7% © ee» te #s Ly 
COC SO 0ORM MIA 
PERL Peeper 


~~ AUDI g 
. f (1 Cleat ¢ eee vw 
“VOID Ane oO 


P 


. ’'e+ * @4 © @ & ** ee 
“ Y~OOOoOoGp ee A el 
' rire? iirigs 


MOOWNE AVUNEINY 
Wwe nb MOD a 
i 4 owes PI te Ge 
«- “ red 
ai Le =e at Lame “I ie" 
, = e« oe 8 © 8 oa. 
« rt betng AE oOo 
4} fF ‘ ‘ dd 
iw 
e. = 
Os re > 
ld el thd ¥ =| 
7 MOG © >| 
‘7 *. +1907 wy 
' « a a *e @ @ 71 
CQUcoecor., 2c) 
oe ee if “4 
a 
5 
* ia ain 
ew ooy © 
Maa » #* a] 
i =" hy fii We - 
ae @es 7 v7 
‘Cc - I0O¢ j i, - 
+t § 3 oe - 5 
me efe . 
“st fear r ~“ 
* . 
a 
® 4 * 


PRESSURE COEFFICIENTS 


SQUARE FOOT 


PER 


ANGLE GE ATTACK 


5} (0) e 0.0 Zeb 5.0 Uae) 10,0 


X/C 


TABLE 29 


OM EMS MDAN OO NWA BM FLAD ODDO DO A 
NNNNNUVOST FOU DVOUNNABUOMDOMMSNO 
ADDO DODDONADNDNDOVDOVOVW VUMNOATODMNNWN 
ODKNPRNKNOOVO VOVVO WD NDOWMWNMTUWO 
eeeteeesesmetee#erteerteeeeetet eee ee @ 
O9O00 Ont sss HOOORFOOOOOC0O 
Pee eee Cee eee ee 


NWA OS OO NAN OAD OY FLAD BOOS ON 
MDODDVOFONONMIOMNODOVAMASANOD 
MAIN WO FONWM™ TFOOTTNORTOMWHAO 
DONO OFT PYNO OPM MME COWr—N St for 
eeeteeerveteerteereeteeteeteeteeete 
OANA SAHA HH HOO OOO OOCMOOCOOCOOO 
Je Ue FeO UL STO. SCO 0 StS 0) a0 


LAME TTPO STPOODDKOMINDD taro 
tt tL LI OT) DOU VON DUD UWM DAUM 
DMDODDWVNNWOOTMOWYO Ae wvOrmTFOOMNUWT 
PIO MW PNWTOPM OOOO VUIWIO DIK NF UV OI 
eeeeeeegeeege#e8+ee#8#e#8#e#e#ee%e#8te#eee8 @ @ 
Sasa et HHO OO OCC OCORFOOCOOCOCO0OO 
Ua UU UC UU: CS SUD sh 


OP DANWAYAANAN PANDAS OOD ON 
ODDOAMNATFV ODN AVOWNIO ONS NMSOMm NO 
ONDVM TOE NAVY TONUDAMNM SO 
TSTAHAONTODDDONDOOMM  OMfOTOT OF 
e*@e@e@eeeeee?ee#8#et#eegeeeeeeege%#e@e@#@ 
See hi Rachie oe 
(} ea te Ut fata Tie Vel ise (at Hace VE 


MAAN HOF PE SFPh MONDE ATOF MORAL 
VDODANT SAM SaAINNO DM NANAONOWOM 
ODAODANDAMMOMMYONWNAOTMOAHDODOUIIT 
MOANA NVODVM DDANO DIDO MON MOM 
@ (@:@ © @ © © © @ @ © © ¢ @€ © '¢ 10 © @ © @ © .¢6¢ @ 6 
ONNAAMOODOQOCORnROOCOODOO0O0000 
UU UU Ses U USCS SU UGS SO Ves Ue Ues() 


AS NNN OS FAD TO DADAM MOM DONORS 

NDANOOONDVOMADDDONONAM DINO 

MOMOOORNNOF MHA RHOOR AY DRAIN 

DODO ODQDUEE DADAAAMAHOONNO 
eoeoe#eeeeee%ee#ss#e#ee#e#eee#e¢et#ee¢@ 

Lolelelolelalelololelelelolelolelolololelalelole) 
Po ee a aa ata 


WDOMNODOADSANUNAYSMSANODOOWMOTOD 

OD MOR AI MOP LIND DOMINO ONO UVP OH 

ODTVWVOWNNINONOMODVOOD OE FOADY 

ODO (QNOYUNFITUIW OIF DOUNANOOGNNAAONTW 

oeeeteeteteteeeeetteeenrt* eertete*=eee 

ADODOVOCVOCOVOFRVOFAHOCOCOCC0OO 
Lina fil Seah Heel sak oan ci Tet HC He foe 1 Ce Use to TRS 9 net] 


DVUMNODOVCDVDODONVONOMNOVWVVOOOW 
MUIDVANLUVO DONOUWUIF OF VOHANNOOOMT 
ODAMVOINDH ONE OSD NOMONEIOUIIO) 
DDOO OCAN MUN OIF DAADHD HOO OMAN ON 
@ ee “e *e." 0 ‘e "0" 8 %e "eF0 Ve: Ne Te 109 16 He O40 HO 40 ne Re 0 


DOVVDOOSO OV VOSOOVIAVOFAOOVO000 OO 


88 


7 
Sim Cy CHL DO Pye 9 HERMooY new: 1 
Stl ie CEE CH a on 0 09 Ke ey Go : co) iar 
wee FP) Oe =, OMS OOOO irae 
YS VOmyyociiis 

SESE LECLS LEST IY 
‘ SS Ca Char CS Ca ei 
Te hes 


eT Ores 
- as: _ 


i 
ASO eu shel al alel VAL Mh TA Arie 
~ carr won TOSS ineotertemnene 
) : UNS Poos Mie aay fading ai 
fe > ly A pes TOA % MC a 
. (et at ewe et a @ ee 6 
"“QOQOCO Or was Tah a batt - 


Pr ttepiady aire . 
UM Ot tee Pere: rs 


P ID ie FF AS eere 
i ~ bern Ver SOV enw ~~ 


; a! eh Le “ICS oa aa ogo 
a *'-e © @ @ 6°68 @ @.1.85-@ * 
7 “2COCCCCOMMm pies —s 
: rPLpeve Leary sits 4 


= | 
AW NMOS AD rs TUT 
. Teil) (i Us srvineg Ooo 
a4 Crt “4A Ore 
DS Oh) 694174 Cates 


oeoew ev i@wwt 09468 aH e- 
f 


CD OT ee ee MMe 


| nie ie te ueg 
7 - 4 — t * 
ei | es Mi 
- si, San) / ry 
ho} tf ry) 
- * @©¢ @& % . 
} 7 | rt tha 
| et 
f 
° 
' | $ i 9 
me > ‘ » 4 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FOOT 


9«2 IN. 
8528 LB. 


TTACK 


E 


AN GL 


tad 10.0 


5.0 


° 0.0 


X/C 


TABLE 30 


OME EOANONANNNOONNDMOORAON 
NNNNNNYOTOOOCOOT TFHOOORNEMNANO 
ADD VO DOWNAWINAWIAWY AD AAS OAM O 
DWADNNNOOVVO VO OV OWOWIV TUVOr 
@eeeeeee#eeoeeserfeeee#e##8et @#e?88 288 8 © @ @ 
OQOVOQVOC OC FAR AA AAR HOROOCOOOOO 
Tore ea Wet Som 'Seert Weel Tea Test ir TSU Ha Ant Fi Jeet card Yama 


DO ODODONWY OM NFPA UNDE O tah 
DAAAUAYO OMI NOS AaAAMHODMYA Of 
AD OAD TIN NOE HOMO DNA WAONND 
DANA O ON ND D0 DO OMOWMOSIN OM 
eeeoeeeveeteeteeereeteetreeee ee @ 


VARA AA HOOCOOCOOROOCCOCOC0OO 
UU ete 00 00 0 Cet Uatet 


OM DMS SF PFOOR RAN St PEPON DA TAND 
NAS AAO WNS ODO OD DU WUIMUAUVON) 
AD MVONNOVODOOWNNANIOMmMTOWNOT 
OID OD OND HIND IK ODO ODOWIF NTU 
eoeeetenr7e?et ee eeeeeeeeeee ee © @ @ 


SAA SOOO OOOO ORO OO0C0O0O0o 
OU 0 0 UUs Ue ie Dut 


DMOMMQODVALSADAUNANDIN DS SOM tT OLN 
NI TOTOPFPDWUNDNN DOWN MONE VAMHOM 
ADDO DO MAKE EH ANAMNOTOVODWOOr 
CSS FLIP AAO UD DDO DOM OM OF HT 
eeeeeegrs5nkneeeesewseeenree teeeeeteee 
pe LOSI rae crac are Tac 
PTL SLIT nt eal ae Teele aU 


ONDNAAN ANS UDNDODL MF OFADNDTN 
NOOO ADNAINVODT DAM ANAOUMOO 
AN NON DAMS MOM ADO DAMNDAAONODWNO 
ONE DOADDIDD DONG MH DMOD OFM MOM 
eeeseeee#nteeetrteeeseeteeeteevse @ 
oN Lleol Sere lelelelolelelslolelore) 
ee Se 


FOMALM FANDENOTNNIAN FaHONOMON 

OWOHDDDAM™VOONENATOO D0DVHONRBNOING 

WNONAMDNOO FDMHANNOSDNOMNs OHO 

ONAN DOM OEM DOOOOCOTOANAAMNOM 
eeeee#eere#eereteertkeee#eetrtteteeee#e#eeee e 

OMAHAOO COOCCCOCOCONF AH AROOOOODO0OO 
a eC His eet Ae Eee TU ecUie eee PeCU CTU 


WON OMS OADSAAUE ES EOAMIOLALY 40 

OOM ND AMINO DOMNNNO ORAM ound 

OhDMODMNONO-VOUDOOWMMADW AN 

ONORMOT THAD OIK DANAKNOOOMOVUO MEO 

@e*eeeee*@#eeee#ee%eese#eeeee eee 6 

Telololelelolclelelelololelel | lelelelslolelole) 
[Te mes Vs Sian Sta Ya Df Ye Yes fem fe ed A Vid 


DOMNMODVDVOVD VOD ON CONMOMNOODO0N0O WN 
MARINNO VO NOUV OF NOKRNNOODONE 
OANWY AWE O NWI MMH VDNOMNMUANOWM MH 
DOD DOAN MNVI ADAAD HOODMAN OO 
eoete?ees68eee#%e#e#e#te%* eee @ «© @ @ 


elolelelelelolelolelejelelelejel, [elelelelelelete) 


89 


Stee & oA IrO OVI : j 
Mma nov? 2? ooG siap t= ry ) my ¥' 
ee bm iO ee 10 Yr feral 26006 a 

“wt SAV ewWOoOUcoUG wooN vrUAbay ths U 
Ry BE AE DST * 


- Ooo let tam toma. hone 
0 inner es 3 
pay "OV nin + % >and MEeroo0n 


n 
a 
- 
mT 


7 


be ky ela tow hen We Ps Gt A : 2 
ce V'StOOrwo rede SCOLO PULL ED 
ees ee ee oe ee 
naka 
Ver a rs — 
PL AICO SF 
<. 


PU CD ROD be FULD ML) Nee we 
? 
ger 
ISIBIOO OF OCOCOO GH 
iru were eee 


4 9 BCL OO eth 


bra ¢ FY) PAT RT Po LS 
, - Ls ye © IS COM 
p f VO) Whe & ry t 
‘eee * © 8 


I= IPSCO Viney 
rey wht errr 


Aro wi) A nican Rae, 
_ bes ¢ Ue id wren (OD Ms Gr yy > Gy OO 
‘ ~ in eae > 
CeO Me MOLI Wy 
*wee *-« ©=- wo @€ & Pe @ e'« 
s=—OCoc ee mimo > 
Vir +riete 


J 


ed 


‘> Lou + ee 


” “WA DOS =o o- 
: c eo DU 00 1 el Ge Pal on, 
> OOD tly ITA i 
, 2 ewre« *t+e 8 @ #8 eS a 


” 
an ft’ ~, 
’ ; a) 
eur) t- 
+ ' , . 4 
r | +) 9 *iye 
- ¢ avy 
i” } 
* = v 
‘ es 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE COT 


ANGLE QF ATTACK 


=i 510 =—2 5 0.210 Ze) 5.0 (fo) 10.0 


X/C 


TABLE 31 . 


DEEL ANDDODOCOFMSMNA-SIADMOPTAaon 
MNANNNVO SPP AANVORNAIMANS 
TOVDVDVCONDADAAINYDODVOADAHONAST 
MmNWNNUGOOUD0 OO FSA AWO WM OTW Or 
eeeeneersvseeevs#s#ee#eeerketeetrteeetee es 
OV OVO SIA HARRAH RAT HORTOOOOCOOO 
hte Che WE Ra te Cee Uh te WE ee 


NOMOODMNWNOW NLA PM ALA OLA OM OD FRA 
WWINLAD AND ODHODNNOODDODY-OANOF 
PNNDOOCRADANODWODVUOQOOUFRORFDODNOW 
DANNY OMAN SOON WO ODO WES DAS UY Pf 
eeeevexvs#2t#eeeeeteeeeeeet eee @® @ @ 
OAS Hts tH HOORHRHOROOCOOUO 


DAA ADALFOQOF VU SPNUNIOS VAD 
NPT TEE EO OT FtOOWVU OUO0U VF NYI@O A 
ADWRKNAMOANONYMOONNVOO AORANOT® 
ORME OU OMTOOMIFOUFrFrUUrm OnnNnIrT™ 
eeee#Heeeeee?et#e#e#eteg3es#e6e*eetee#eesege#e @ 
AAAS eH rHOOOOOOCORFOOOCO0O0OO 
heath it eth bt Wt 


DOODDS OME ANNNE OWN ANSTEY ITNATANE 
NOMDOODOSFONMUWYICIT ODO DMNA AOWAWVO 
ADUYVOOM O VIS = ODOFMmMUMONANO 
OVO) OI FANT POD DHNOD OWON OMOATUOA>™ 
eeee7e#eeoe*eereeenrkee#rteeerteeeeeee @ 
ANNAN ARO OO OCOFHODOOOCOCOCOCO0O 
Ce te te et et 


DOMDAOMDANDMQOANAEENNAOAOND 
MOMONTANDNADNG OOM EONODMOMOrM 
ANN ATODRAMAONDOUNEDO~rOUVUONnMost 
DTAOSNADDORARONG DIK MDMAA OTe 
eeee7e5u2951 eevee tee7#r#ev#ee* #& ee © @ @ 
QMAN SAHOO OCOCOCOFAHODOUVUROOO0O0CNO 
renew yw ee belt tat 


DM NOAM OME NAS OMAN ODADODTEN 
MADMNIN AE ENDO OHONNMNODAMOO 
DOrNUODFDONAQDNDNQARMNAHANO 
MOWNODMS EEDA AFMAODOMMANNI VOM 
GeGeqqueeeeeeeqneegtteete4e36¢ @¢ & ¢ 6 ¢ @ 
OAH HOOO CO OFA HAROOOCOOCOCOO 
(ore th by ht 


MW OMOATFRHAOUNHDSFANAAMO DIN AO $f 
ODO NVFHNADNOMSHONOADIYM MM~ONDO 
QO QOMNDOROS ON AY AH OT TOWRA 
QOONMTOT OOM DVYDWIWWOVI000870 0 
eoeeeeeeteeteevreeeee8e eee @## @ @ 
AOD VDIODODVQVVDOVODOV VOODOO OO 0O0VOO0 
PEE Bae eRe hh tect t 


DIOMNOODOVDOON OMOOMIMNNOODOOOW 
MURANO DOWOUMOTNQNOANNOOCOME 
OAOV AWE ON WE OE DDOOMVIN WOW 1) 
QOD VORANMNNVDP= DADAHDHROO OMANI UY 
eoeoeeeeerekeeeseteeteererteeteeeee?ee 


DOO VOVVOVVVCO VOC VC OFOOO0000 0 


90 


ed deh Saad ~s 
ASM SADA 
ose see ee een eee neem 8 


eT NET EAE ah rE is 


= 

Sed. he odd toes Lae eal) 7 
403 tabs bal =4Gb ee 
BOY ye Ces Cites C11 ts OC 
Ati wIY 4 VORIOVNVOU iam v 
ashe ©) oe © to 8 6 88 ee eee © 
Se ONO 00k ORO 
Pheer eg 


4AM 0 0 ONAN + MNS Oe n -: 
DEM ED rl i Oe BD , 
OY OVO OOUMWOU GOINGS. “mm 


‘f+ ee 8 © 88 8 © ee 8 8 el eee ee eee = 
oo COSCO HO0o SOC Otte es pabertnntt bas ‘ei 
eee eee i) 


Ah ee Bete hl fu i ik 
AW s Ma epee OD Sas Sorte Bay 
DOGWOOD Am et 


VO te Pe 0 6  ) Ca A) ete 
cctttct tees s tense eee @n0 a. 
Oooocooco Ooo} oo 


riig titra hee ee re 


VI aS 2S ONO oom oes a - 
MOOD ret OP eMiave Aa . 

e OE WO a ot See, 7 
“A SMAI OVID @@O41eOMn0 
‘reef wee * & 6 wo © + @ 8 © © © 6 Oe 8 ET OF 
OoNlCel CUGQ0G-e-,OO0O 


Qe mmo 
If ble PEDDHED ET BE ° 


S oS 


Lr OO al Co AY FD AD Vt 1) ee 
Dior oOGV@rnnaadsew fhe mieten ee 
= Vite! Dee Gr nvoere er hitkho 
Cw HNlmh Oo Omir ve OO W111 G 
‘eee ee ee ee ee ee ee ee a ee 
e ~ POOOD DOr ma D OOC OC OMe 
fit wbhLbeeeereriy 


sade 
=$* 


are Mt iS Ae Ob he re 
+i WG Pei tentes Cena me heeaeete. He © 
mars © Oy ibe 1 Coe I be ° 
>it Lo bru tony rt 4 ry bs Se. 4. 
‘ ree ee ee ee © ps Oe 86 6 eS ‘ 
CoKPOOOCoCCUGoOOCCOoeVOUeoOGSs 
(HEI Peeper peraengs ”, 


¥ SOO oOMVmMaMoora coco°ocen = 
titrate mith w O<-VVO/U pot rhe yo 
Fe C (Lette ID eC 
VM OM MeO Oo tO Oe -10- eMnioe. 

e« ot 0. @ & © aM. ore.a a6 oe Gena 


Tew Ont OOOO OO COCO ROoMooOUEeee 


. 


PRESSURE COEERICIENTS 


HG. 
PER SQUARE FOOT 


Use sliNis 
ion G™ lB. 


CF ATTACK 


ANGLE 


(0) e 0.0 (265) 50 lie D 10.0 


X/C 


TABLE 32 


MAMMMMOO -FODTOANARHOOVAOAMH S44 
Di Si i nds Ds Dd ed elon Bh Ded Dae OD ed as 
NUIVDWID DF ONAN DIE ALAS TDN DVOMN 
DNNWNWNO ON HORAN YNOOWO ULVOMr@ 
eeee2e#*ee?8et®eeewrertrteeteoee#e ee @ @ @ 
O90 COO VA AA HAHA AAA HOOCOOOCO 
Phe ewe Eee ee et 


WA AMAA BDOANOLTTOANOOMADDMO-4 
Matsa Teeth st Omror 
OM ANON AND OUNMEADPIANYIOOON 
DAs NNMINNAOOFANDODDOUNOMA 
eeteeen50reretrteeeteteetrteoeerteeee ee @ 
On NN AHA St SAH AHO RTOOOCO0UO 


Cea ee 


OOOO FOHODADRFOOTTOOMHOMDORIA 
TWVUINININ DAL FSM TT parr TR OTR 
TOMO NOES AQ AMM OATANDRONN YD 
ORME OM THO DORM OOOO WOUMW 
eeeeee#e#eekeee#e#%e#@#e#e#e#ee?e*s##e @ @ @ 


ANA HOOD OOOO OFO0CCO0O0O 
iti hi meh te eat 


OWN NIA AF OWN OM DINHO DOM AMO 
DOWNLAD M MPT A pPOMr~rTotOOrmror 
TO LUV ALY UVa I NOW DATA RSO NT AHDOODOON 
MNNNIN NM ADD ODODDO OO OM OMNO0M 
eoeesteee#ee#eee#e#8e##eee¢e#¢e#e © © © @ @ @ 
ANNAUNNARHOOD OD FOOOOTOOOOCOO 
Toh ee eee ie at 


DANON YOON NM MD OY UVR OM OO AOL 
ON RAM SPOT freer roroornor st 
WrHAOD VO BIN ALA NSO ON OYUICOLTVI™ MI NOIN 
NDWDOWMODRAAAHRAYNO OOD OTTO 
ee @e@eeee#eteteereeesteteeet  @eeeeeee 
AMNIANAAHOOVOOFRHAHOOOCOOCOOCOO0C00O 
UU) aU UO OS a Ste SUG: 0) aU) 3 


DM DAIS FODAAIAHMAFTROMOHOMTOOHOD 

ODMNALPMOS SE PASE EET TOOMMmr+tO 

WMDOMDNAOANUN OMIM MA DONAINDOOMAMO 

ONDLTO DH DDDAALNODDOMNAIMH SOF 

On 8. 6.2.05 Om Oy On O42 OE Ce Or C2 ODO OHO OF OR eCrer OF-ePe” Oe 

ON AAHODCOCOOCORMHHOOVOOCOCOOO 
ae ECS SUP MU Se Ue ae aU ae a he 


DOMNAN DHAOODPONNAAMMNDOYoaPrno 

™-MOr-O-—rNOOrFOFProorrnoumoor, 

DONMAYVOD AWM DO DAA OV FINN OO 

WY MLD T UN OUD OOP FP DOWD AN DA OU OAM OO 

ooeereveoeeoe ere eee ee ee ee ee ee 8 

OODOOCDVOVOVOVOOD OV OCC CO9000000 
UP OF UO Ue UUs te Ue te a0: G 


DIOVMNOO VOODOO NVWDOMNINANOOVOOYW 
MIAN ODO WOW OF NOANNOOOWS 
OAD NUP O NUI™ MP DO NOMONWO UI 
DVDOOVO AN YAADO™VRAANHHDOO OMANI OO 


@ oO! 4@: .@ 8) g@ {© gO: WO 50 G@ de’ ce! 20 BO Te: 26.40: Ke nO-7e' ve 16.40: *e 


DOVOVVOD COODVOVOCV9OFO9D000000 


9% 


“4 


-—VNTe ) 
a Ap had , 


hh , 
Ald ether So ped d od Ji = A "e 
rept eee eee ee aan 
s ; 


oBEaoooHott 
prery ares 


: OPS ef te (EM AS 
al CTO NyH-1;, SEL 
¥ eam 


“ue So tp Os Oye Ta Oe 
- a >) 3 


45 PF? iL; OS 


PRESSURE COEFFICTENTS 


HGe 
PER SQUARE FOOT 


ANGLE QF ATTACK 


° 0.0 2-5 560 25 10.0 


X/C 


TABLE 33 


MODODOOTDDDANADI-DTFONDOOFW 
SRR RATE Er at heererstooorre 
ADD ADDF ONAN ANOT NOT ADINDNDO 
DODRKWNOOFSASANNMMAOO WOW ww 
@eeee<ee#ee###snrrtetrteeees8teeeeeeee @ 
OQO0O0 OOF AAAS AAA SH RTHOOOOCO 
Pe ee oe ee 


DO DODDAND HANS ANDM tapronryjondy 
OR MP maT tate tga ie eea ete 
ANNAN ALDI SALA O™ DIDWVUMODNO 
DASA NN NS ANNO THO OMmOO0O@D 
eeteree#e#tee#eeg#se%s#ervsoe#eeeeet8t #8 @e@¢ @ 
On AAR RI RRA HH HOOOOCSCO 


Ce SE ee a a ete 


PIDDMOOMM AUS TODA MODSF OWS OO GIN 
TOTT MUA DOTTTOOTRM OTE er orre 
TTOY TT YDATONAAND ADD UMNO 
FAD DODO VVWUIMO DWN AD DOD WI OO COW 
eeeeeseg#njees#2#es#+f?#eee8f8f ee @# @@e 8 tee e¢ @ @ @ 


AAS restrea HaHHO OOOO OROCA0O000 
ES TE SLE SSS TS Us Teta Les (Wie Oe (i 


CINANAUNAANST DIT AADDOMAHDOLSOMAQVO ALY 
DNUNNNALIS TOOOrtfTOOr rT ror 
TASS HNO DFA HADIID ASO OUI ONO NU 
ONNNNN RS QOODDDDHAODDODDOO90 DCO 
@, 16; "0: "@, *¢ “@ "6: "@: “e “0. "a “@ TO) XO: 10: 48" %q' 76: Fe: *@: 70 5C) Fe: VEeLKe 
ANNAANNANSARHOOOD OO COOFOO00000 
TU Caer UCU esti eC Ci Cis URC Cia 


DM OADr-OTDDMOODIONLPONOHODNAHAOH 
TONDO See Ore TEST MOMoOyT 
OOM DMO LF RIAADDAN DOADMDOAHAYHA ONO WN 
OTFMHAONODADDAIMVODA A OO WU 99 
@eeoeeeer#khieeeoeseeeeeefee*%*##ee¢e6¢ 8@ 6 @ 
DUO UTR Ut fic toa ee AUC ie 


MAUD MOADOA AD AMON AM FOM AON S++ DO 
OODOFH™ OOt+Atotr tier tOOCCOMro 
OOD FAN OATS Hat ODN IH Oa 
NDNONADADHAONAMNIAAC OMNMAMIA 
e'*@ “oe *e "ee." "0 TeTe *@ “0 "0 Ve 7 O29 Te 60 TO Fe 94 Fe oe. 8 
CONN AHAHOOVUOTHRHAHOOOCVOOCCOO 
Ca Ue USD USSU US Oe UN Ue 


IAD ADOOOOTHARMODOOOD NADHOL 

MOTOFTTOFR TM OTR ER HAEONOOROF 

OD NID DIA RD MNO ALA DOS TPN AML 

DMHDVDN 9D DES DVAWAIDVYVOMMYVARN fOr 
eee ©" .@ 6:40 @ "8" 6 "60 OO 26> e767 6707167 eer e?'e% ©@ 

Solel elelolelelalelolelelolel [ lelelelslolelolo) 
OU tO TS Pte Pas TTP aU ot}? 8] 


DWOMNODODOCVONDIONIOMNOWOOOW 
MURAI O DONOWMFMOFTNOANNOODOUW 
OMAMVAWYNE 0 CIWS MOM OD NDOMVUNWOMI™ (mo 
DOV ODOANOYDOM DRDADRHDO OO ANU OQ 
*e*e0e0eeeetetetrtereee* eevee ese @@ @ 


(el elolelelelelelele)lSlolelojele,, lelele)elelSiele) 


92 


7 
i na ~~ QA, Oe 
ak ne.) > cn 4 
Oe" ole SoA Be lu tere 
wa Hy tr COL enn ies 

eh © © © alee ee * 


CO Ot t~ eee Se pate At ot 
' run ee Pert in 


, 


= ' cae 
ae : : = 
es tO ri = b= Fue moc _—s 
«Sp 9 “1h uke © t4 tenth aided Leki 2d on to | 5 
AID Mw PPI i Py en a ion PM Pee CUA ol 
» | 1D «Sr a eee ne a ed 
> + «4% ef «* © @ 
. . Se oy ey TTT eee eo 


ee 


2 


Merny a4 


ise fh Lek 2 ew 
ui tm A) PL ty Le Ete A 


AN fla MV CONFI lv ip cy 
: ae oe a b DM 
> dh ne Oo Oc he bo a Fal ar pe 7 4 
7 ee ee re Pid : 
i. 
: : - 
“—« 


¥ Ooo Dao 


vc aly ee Dvn 
ti ie A arg © ee eae ; 
_ TeoMrosinsee ~ 
- . 7 


ee oe oe 
_ “LAVIfni yh - 


yas PELV@e CCT te 3 


A a 
. ' OL OUST re J 
- oa 4 aoa & 
+) bom Oe he ad. Wy H 
i nor a4 44 t 
owete were @ @ 


e* : 


VO She mI MAS 
' rPTGptieLtyy 


One 7 kits || 

1] — te SS Ce oS i. 7 
or 4 DP Oiyeiang -« gQ 
3 ‘ib oe Oly ieee) A we 

* J ses { “co 

j 2Sco ¢ 5 ff vw 

{ ’‘?r,¢ FF = *=) 

- ver Ore 


Da hae] | 


PRESSURE COEFFICIENTS 


HGe 
RER SQUARE FOOT 


ANGLE CE ATTACK 


° ° 0.0 2-5 5.0 eS 10.0 


X/C 


TAB'.E 34 


NDDADRDRNOSFIFPNEEWOONSTAOOONOU 
TANNNNNVOOCOOTHAANATOOOR STARS 
DO OOOO OUNWAN AD OVNOAMMNNAM FYOM 
DDKRNNKNNOOCVOOV0 VOFANNOQOO WOMI-Owo 
eeeee?eeee?teeetetetrp=—eeeeeeeeee 
AODOVUOOC BN AHA SRSA Rt RHHOO OOOO 
LeU IC) SU On UL STE at) SU US aC aU aC) SOLS Af 


ODNNNNNOMUIWIMUIMOMAMFOROWMMOM 
OFS POD AMNAADOFANOODFUWOTIN 
ODBRANNIKRMOONND NOT OOUNOATUVO OE 
ODO VCVOVOQO FANN ANN MO FUN OOD UM OM OW 
eeeerekeFneerteeeeereese#eeeeeee @ 
SSA tt St td St HH HOO OOOO 


JOUR AU ats SUSU. AL Ie SU) ate th SUSU 


OMOASAHNDOADOlODODTFNENEOAMOMMOVU 
WOTTVUDOVSINWDORVVUTATONUTOU SS 
VYFTODODDMM DODNYOOWNDODNVUMmFOOMN 
NTT TOTO SBOCDOOFOUOW WIN IN I™ OW 
eeee#eee%e#e%e#8¢#¢#e#e#e@#eee#eee¢eeee8e @ @ @ 
MHS HAR RH HAN HHOOOOCOOCOD 


UU UU) SU Lh BU 0 GST SSG SU te 0 


WVO OO OVFONFANAMOAMM DAO MUAM OM 
TOOT TT ON AO DIHADINADA ND HOU OM.T 
SOOT PTO OY AMA Hh COAMOWMNO DO 
MASSA HAONO OOD MND OD DOWN OM OT 
@ ee 8 (oe ee @) Gl ehh ed 6Oh er er eh er e)6h6cS6 hme eer ev ele. le 
RNNNNNNAAHODCOOCODOCOOCOD0C0O0C090 
Ue OUR UP AT SUN UU. St) SU GUS SUR STS aE te 


OWODODOFALPOFUDDANMOORMOMOrOCH 
WNWOUDODNO VO LPRDAD FOMAIASNAAYUT™ 
MmNNODNDNMNONKNONDTPOsMOE PHOT D 
WNODDOFANOOSONMIST FF MODOMm ON Ore 
CBe8 Of: 0% EO OF 9% OF 62 OF C7? OROt OF Qn OM OP OF OF 09 7 OF @* 04:0 
ANNAN ARRAS SAHA HOOOOCOODO 
CSU AT SCE SUS SU ae USUI. UAE ST Sth BUS ALA StS a 


OONSDO> ARADO TAOWMAHOr,RNNOOD 
AD NDORM ND DISD MAOMNNAAD SVAN ATE 
MAM OND HAAHODOHDAHNOASHNNOSO 
DWMNOAMMOAHADDNOOVNVDSTONAD OUWLAT ft 
ef oF ©? 08 @2:0", 6) 0% 07 68 0) Oe 02 OF OF OF OT EF OF'g OF OF 07.0 
elaine ilololel fall i 1 lolelolelololole) 
Pte ieee ee 


FHOODAIMIDOAONAFHOIVOSFAPHOMO 

AsO OWMINOMADODOIAATONAMOO NO 

D(MNNOMMODMNAOVORAOMTOADHDONDOLT 

TOIMOD OMMONONMmOWT FOL OMIM 
GF oF 67 en OF OF QF OF OF 10) CT ORONO G67 63 OTe ere: 0% e784 0 

CAA HOOCOCVO OFA AAAHOOOYVOOOO 
PUL UR SUG GOTO Ue ou Uh 


DOMNDOVODVOONIDONOIOMNDWDODOCON 
MPNANWIOVONOMEOFNOANNOOOM- 
OQAMUNNMONIE ME ODOMUNWOWIMN mM 
DVO VDOAN MND DADAVWNHAOOODANWMI~ DOI 


olSlelelolelOlelelelelelelejejlel.. (Slee) 2elelele) 


93 


rat Some Binns : Vit % a oir 3 » 
aba tine ah tia) ure > Gri oe + 
OO “iy oouounMv = ~ oh thy 
sy e-4)0 Noa es ee Sone 

22coOoO—emeFe 
rrUOUTTA CPE L TREES & 


; 


j ra 


Te BS Sn se mere uns 

Ve © bs 

hated <1 Bb phy oi Acne 

log Tle Wr ee Pe 

eee? ee ® €)) @ 2 © OS ©1919 °e 9 So ee ee ee 
I te Bren rm es fre fre ee bry frre eg fey 


at ow bon bec bob 
ee 


Ooh OMS UA 5 Ge ooo. Oat 
— he DIG) Vee Oe Ohm . 7 
NOOTe nh OONROOWnwG=s Te ™ 

whe rt TI > COLI Cee ee vr 
ee ee ee ee ee on oe er? 
COCO CO hetrhe hehe tet, 


em ase bet fre ee ae frp ome 
: Lp hPePrretL ey pete 


Tee oh & Oh MOO te Oe 
TIO Cre PTET QI ArG OMm Higa ty Ow -# 
= OlNWOIF Pe 4-1 he Aan Nella a= dd 
Ty 70 (0 / Ce Gl] Co Dav PON Owe bee “a 
'* © @#eevperpnrereeseenseas e248 8 © © a's 8 oes: 
SS Ooocceoeeceoc00}mHeevipiw 


Qo 

Wii a 

TIPLE UCRE YP PLP PT at 
= 


2 O76 OO tim = A oe tit]S e. 
ATO Gy SMM > Oet OV Om@eoe sont 
on Oe Oma aU Ago aaeaebee 

AAS Pty 00 0 ew rab te mpi A Nash ot 

*e* peewee eeeete © & ee @ 8 4 @ = oe 8 818.58 
SCO ODO OOM ee me eis eri HII 


ijvepetrprtarypepvatye 


£8 SD Whee t Demet Cet 1 etn tow OS ER era 
"ee oTWwiioc le Cu PORE Qn Dryer OO (AG be * 
2% betes Be OL the Bie VObviek CSOM-MN 14 
Ornm@ f 
7.¢ 


_2OnYKE tooL 


he 


A. 


AE VOR rie OOO” Dame 


*seeeereeteeewe#eerntes#rss* ee 6 & & @ 
OOOO SOM Hie miner OC ime 
(ir eehr Pare ae 


+0 POP OMG 6 Berm es 
- < Dee DO OD CeO TO Cbate OO 
Tele UGOr (ROO AICS js 
een td aera ficken ce ee ih cie ee ere 4 


eats" 


ee ee ee ee 


*< 
: 


~~ 


set! 


US LO OWNS MOOVoOoOoCBOCooCAmMes 
MWUOO DVR 399 OV ANOY CAME 
(0d DOE eet ote oat <9 Peet i Ieee 
He ~“ifee*~ TOG SOG 1a ree 


‘ev, eve cere eneeee€e et ot 8 ¢ 484 68 


Leon voce snLeDpoURwoRseseS 


*2 
= 


PRESSURE CGEFFICIENTS 


HG. 
PER SQUARE FOOT 


UVIL ef 
~~ Ho 
euasM 
SOEs: 
aie 
WOW 

OO wit 
ine Sie) 
QOaVun 


ANGLE CF ATTACK 


7.5 10.0 


-0 


uy 


Oe) 


0.0 


X/C 


TABLE 35 


DOOCOVCVOOPMNMOCODVDOOOLTNUT OD ADA 
PF DARNADDARANYVOOP SIT SFHOTOONAND 
DOVOOVOODFNOTTTTPFONNNOOAOS 
PWD WII WIN 0 OIF EP NOOO OUDW 
eoeeeen+oe*ee7ee3eeertseeeenrteeetetee 
OOGVOVSCSOY COV OO COCO FHA HOOOO 
SUI UPA oO StI eC ea( ad eC at) 


OFFSETS NOKREENODMNAOSTTROOCOMN 
DOVSCOVSO LF OAAANMH ODFAMNOONALTRMWY 
COLD LEV UN EY ON 0) COD DORAL POS OMIT OM 
AD VO VO OSHA ANOAMFWUMOO DOM wow 
eoeeoetee7#eee#re eeeeeree feet eet © @ @ 
SHS RSS St St RRS THHOOOOOO 


Joli ae Lee DPS UU awl SUE ois Pea Ue 9] 


OMMMIMOAMODDONMNOVDDOVADMDVUO 
WANN DNIAWNOUO MWR IORQOUDIKO-—as 
MOVOU OVEN HNDNAOMNOORsEDOOM™ 
MAINA AIAN SOOM ON RN OIA YIM OO OI re BO 
eeeeee#es8setrteereerteereeereeetre ee#eee 
sett et ttt tt tA AHH OOOCOO 


Jee MULE CEs ( Sa Ute Meat aie CeO USS Sh aU 


NO DOD AOAMNAMIADOFMODODO0NDO0FDODMO 
DUDVIDIN LA DP OP OO OW A Raat at OW OMT WIS 
ANANANVYDFHOOMISMMOAMMOOKDUTOM 
DAKNARDOCOMTODDDDVDDOODM™-—WoO 
e@eeoeegege#ee © @ @ 6 © ©. 6 6 0 ©. 06 © © © @ @ @ 
Aas aN AA HOODOO ORHOOOCOCoOO 
Je aes Ws TAS Taek i Dive SSE TAC) St eats eat 


DMRS TEIMODYE MD ODODADMMNODOO 
ODANADAMADNROOVOMTOOVMONDHO0 Trae 
DAAOVHVOOCOMNDFOONFHOAMOWNT MOY 
HMOAMMMAMANCOOALTTTMOMODOMOMmDA 
eeoeeeeetvt¢eeteetrteeereteeeeee 
SANNNNN AS aH estes asa TOO OCOOOCOO 
Vises Fowl Hat Vast Hee ee SY fay Soat( Hot eae Pia (Sean 


MRONNOD+tFONDDAROMDODOMMONDO 
ADODNDVOOGTDODIVNATOYMNVHOND O44 
MANN DMAWNAOD MO NOM FN HO MORO WOM 
NOM ANMNOO 00 AMEN TO OQOOPM OIN Of @w 
eeeeeetesseesee#eeere#e#eeeee#e#e#ee¢e#e%® © © @ 6 
AT OA RAHA HR Ht HHH RHOCUOOOD0OO 
TO Ue oO te Ua Og te 0 


OSTNONOONHDOOWVOMOHMOENEYt+NOW 

MADOLVOANDODONOMNOSH NAR AOTMs 

TONDFPOM=~HO JNODNMOATDANMAMNs @© 

OMOTOOWDNONT OMUT EM OLIT ST Ore 
eeeeee#eee%erete8eetkeeee**ee*e#ee@e 

ONS SHAH OOCOR RRA AH HOOOOOOoO 
Vie ae Jie Vo ec rat teak Fo Yama ee Vea anes Cnt fall et 


DOMNOTOVOVVOV ONVDONOMNOOOOOYW 
mWUIVAN NSO DOM OWMM OF NOANWVOO OW 
OAMWO OILS ON UVES OM OQ OMONUVO WV Oo) 
ODO VO ANMNV BDAADNDHAWODOANWUI ca OV 


@ GO) 10) 6) iG) (6) 0)@) (6: 16 Oe: 8) 6) 16) 8 6 (6.00) OC 0. @ 


ODO COOVCSV VOC COO CO HO0000000 


94 


a 


aa : _ 
uty eit S099 


1m bad o ba Gece” ~C | e 
MWIGO TOUT ts comnseg ee * 
YO vrs aed CP Ohi UE eo =] 
YORUM Arte ei a = 
ee ee ee ee 
OIG IO WOdwROOSOE 
Perper etaraerads 
we vee - 
a : of 
en -ioat Mihi 1. 1OM SSS 
; Sr & arma ieee OE. a. 
fen ile Th tl wer Scie tte : 
‘ :¥ VIMM Prieta OO MOD Or 
a's, ; ‘+ os * 
_ — tron be es om fs bane fem bem ew tet 
(PVT epee teary 
s—5 7 ey eoo ommr a lAcl eo 
‘ rei t Moret tht Lt ae i . 
P Jin YUE WV ee Ahab aber wr 
= hel eae ie a ea sd 
+s is is owe ‘2 
- b me be Bee Qe by Be, re te ber tes bee _ a) 
> > bf } , rk 4 
’ j ! 1 | | ! a 
—. 
7 ~~ 
(he OAT 2 RCO lO. UR 
| " viery . 


VOD Te WrtAr 
te AOOO Pew eccg - 
9 seergres 


v7» — Lie 


ed a 
hs cas (ae 
iy . rr) ¢ } 
~, 
8 
- 
_ ~~ - 
mas 1 
= » * 4 
+ ‘ 
¥ 
: 
‘ a } 
oh 
iT? 
é « 
_ 
; 4 
i af 
'* % 
i 
i 
‘ 
J 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FOOT 


ANGLE CF ATTACK 


° 0.0 2.5 5.0 7-5 10.0 


X/C 


TABLE 36 


NAA AADTFOODMMOOCDNOMNOO FADS 
WWRADAKNYUOVDVINNMI Sah DOWTDNOOMO 
NAAR AHOWOO VFM OINOM FON OU) 
WAND PWDO OO WOO DOM OO DME OO) 
eeeee7see7fF eeeteoeeeeoew#seetrteese @ @ @ 
OVVO OVO FA HOCOOCOCORFOOCO0O0O0 
Ue UU) UU OM UR US US UUs Ues(ie (Ue 2.40 


DAMMODGMANMAMOONANTSOAMOCO-M T+ 
BP DDD OOM OD FY OQ DDD YD ANDY SOD Pe et 
DOWD AHAOVA OOVNNN OOM PFVUMnmod 
P= NAN OOF NOD MANALI DOM LIP 
eeese#se#eeetetegeeeek#eect?eee#%*#@e#eee?e¢8@e 8 @ 
lol lee lon lon lenlen lenin OL Ol OL Ol Ole 12l el Olelelelelele\a) 
ie i Jee ites fies Ye en ft fies Veet ea J Diet fet Vs 1 Pa 


DIAN OOM™ONOT FE DRONA TE 
AT TO WDIA WON OUI SRS P= (HON SOUT ety 
WANMMOM OORFVUN ODO OM DWM) ONO) Ore 
DEP OD DW DWM OUI FTO OW OM wT TO 
ereeeeeetk#segege*#s@eee#2egee*#ee##ee8 @ @ @ 
(oT leet ken tank en OlLOlLOlelOlelolelelelelololelelele) 
Leh Uo Ue Te SES Ue es tie le tie Ce Ste ah 


ADM TVDOVADMNMNNAMOOM DAMN OT DAWN 
DYMODWUVODAM OO DOT DMM MLN OW) DO MILO 
AMVOWNMAMDOOWMOTOMOA DS OVONO AN 
DNO AM AORM MI OMMIAT MO ODMWOAMMOOUO 
OP! KO AO KO KG HO NO 6O 1.0 Fe. K@ KO Le ne ve <0. Ke Ee ce <@ fe: fe Kee te 
OMNMNNAEOODOOOOOCOGCCOCOCCOC0O9000 
SO EU De US OS OUR Ue CUE Ue Ue 


OMANOD MAIM IM O0DWO NEE AOHUN 

NMOMMALINODONDORFVHO DANE ODNANIAN 

OAD AHVUE NN AIONO MIND NAMI AM ON 

NODWMA OOO DOM DODO OWN O FON NWO 
@' 1@: 1O) CO) HO) KO KO) gO; (Oe Ke) HO 4O HO KO Te EO Re: 10 Ke: ce’ Ke 10 50 «@ Ke 

ONAAODOCOOVOFOVOODOOCCOCO00 
UU TE UU OS UUs oO Ua Us te fi 


DOD~=DFTAUTNNOM NOOO ODDDDDNHNDAN 

NOR OY ADALAD DN OF SETTER OMY AM MOW 

OAMDMDOYNDAYN DO AVS SF FOSS FF OMOSFIAN 

DAF COASUIATFUILADN O OMI ODO HOOMW) 
eee4evsx#5eeeteee372+we¢enreeeveeevne tet @ @ 

elolelelololelelelclelelelolejlelelelelele}Slelele) 
FUE OT UP UD le US es C8 Ue ue tet 


OW OMsVDO OF OI VNOMMD ODM OMNODDDN OPH 

TOAD OTA DOMES AODMMAM OM 

DTOIMFOVODAINDOODDDDMNNOIADOTOV 

=O SONM OT ADIT SH EH OVLAMQNOMM 

eeeeeeeeetet ee eet eeeee ee 

elelslolelolelejlalolelSlolelojlejolelelelejoleyelo) 
OUP US US OOS Us Us Ge Ue Ue Us GSU UP Use Oi i 


DWDVUMNODOVDOVOMINDCONIMNODVDOOU 
MONANING DOW ODM OT WIANDNOOOUT 
OPA D NAV O OBI EY ODOM VAN OUWM GO) 
DOD OVOO AN MOMWNOM OWADDWNODO AQUI OO 


@ uO: ce) (e <@ to 1 Ve “ue “@ Ke 48 ce (@ 16 4@ n0 (© se Ke ve te (8 1@ «0 


lelojlejeloleloleleje}lcelelololel, (elelelelelelale) 


95 


PRESSURE COEFFICIENTS 


PER SQUARE FOOT 


Ne HGe 


=a 


ANGLE OF ATTACK 


-5.0 e 0.0 265 5.0 725 10.0 


X/C 


TABLE 37 


DANMAMMMANSAOVCOAAAANNON FORHOO 
DNANNNNOVOS TTOODODOVO TOLTODNMt 
WNNNNNOANUN AA AHHODNOMMOOMANCY 
WARDRDANDNOOD VO OVO VUNMOW DVFT UW 
@eeeeseerteerk#sreeertetrteeeeeeeeee#e%0? @ 
OVOVY OU Sasa RHOORBOOCOOCOO 
ams FO a Ss SI Ss Jaca Yo Yt Ye as Fe Yc et at Ja 


THO ONODOMNNDDODONNDHODMA 
FARMONADAMHMAFVOOD0VOFNOOMrYOW 
TAA AIP AE OWN DD PTT ION UV CO NIT 
DNUNANANN OM NAO DM PPP 0 ODO TWO 
eeeeeeeereeeeereseer eet eevee e 
OAs AHHOOOOOCOOCFOODUOO00O0 


Ee Rt ea tit 


NIH DDDODONOVARAHRODOOCOMMNADA MA OU 
AVWQOUOTOMNTVUTVUOOFR-METNOWOTDO 
TWN OST O OUST SEP NA NOAA OU SLU 
Sm WUOWOOT OF DUIVUINNUNOD I~ OLY Or 
eeeeeee#e#ee28ee?e¢e*et e@8eetr®e#eegege#e#eee#e%#@# @ 


Saat HRS OOO OO CO OFOOeCOOO 
GU Geo Oe e Cege G0 f 


WO OW 0 DO MF UND OLAS ODOR HNN OANA 
ADUNOMNDOO OVO DOM MNDODMAMHQYO 
OTOT OMNES ANTHEA NDOUDYUMMNAOYW 
MIND CON DOO Pf PF OOH TOS OS TTS 
eeeeee#eee#eete#eeFf8f8eteeee#e#¢ee 288 @ @ 
ae iniicihinn oo 
Po a etal WT Ue UU Ge Uf 


DAHODANO DOONAN ALTHDOOD Ams 
MIA TFORHOOVDDOONKONTOOFMNAES NOOO 
DWQNODOFADFT POND OE DADNODNY 
OVODHOIT FF HDOVDM-—ONMMOTMMM OF 
eeeeee#e#eee#e#@%e#e?ee%* 8®e¢88ee©?e @ &@ 68 6@ 
SIN IN elk ee LOLOL OlL@lLOlol (Ol @lelOlelelelelelolsle) 
(ft Ue yea esl aCe) wat (net tet To eect 


MOOADHOND ADM OWA SFM DODOOOO 

NOOFTFDOOFTONVOOOF FROAMY AMO 

NAST A RHBOAM BAAN OF DADO MOM MFO 

DWOMD0ODOW0 DORE EEE ODN AHHOONNO 

O.:@: (6. '¢ © ©. 6 (e' oe 6 a". 6" (6 ee (e> 8' (ee er 16 @ 66: ae C6 

Ole 1 Ol ele Ol OlSlO1e)1 S101 01 2] ®ele)e)oleleleolelele) 
Put Yael fame et ie va I ek ett al Game Ha Foal 36a 


AOD MIMAODNOMSFFEOS00D~AD 
OPA NANMOETDOOT TODAS DN NMO 
ANH MOO ONAOADME MOM MNO AAO OM 
QMNFORMMOTU0 VUE VOWWOMNMNVOAT UN 
Oe: (@- ‘@. 0) OC Ce: :@. 6, 6. 6 8) OO) (eo: 0) (8) @! Ce) 8 e680 16 
ADO DOCOVVCOOO COO O9V O00 O9D0000 
Uo BU dette Uo thu tet 


DVOMNVDOOD ODOC OVNOONIMADVGOOOW 
MWUOANNOD DONOWFHOSFNOANYIOOOME 
OMAMVNDAE OCIS MM ODOMVUAYWO WI) 
DD VOD OSMWADN OF DHNADDAOOO ANU OQ 
@) @), 1) 10) 10) (@) (@ (On :@)_ 6 0% '@! -0)7 10) ):07 0) (0) © (ee) 6) (0) ‘O@..@ .@ 


elelelelelojlolololeloleleolcleolel, [elelelelelelele) 


96 


Sout Vionne a oocHrv 
meres tr re CO oomee vo yy 
(OL GO TUE?) Oe UA Ge ee er be rue , J 
(tre eOUVaUDoOOCOUgu 

Se OUdOROD mee s* 
2 VOSS Ore O Gb ele * 
, tf ner Donn 


ere cennnneseneae An _ 7 


oc : 1 1 oe OO ih Om o7o * 
; ‘ TS) al 21 rey * UA OP eee yr a = 
to A VOGT Om Mm oO 


($- tH e*# @ @@ @P 4 @ @ ee eaenerne * 
: hm OOOO Ors hei erie ee be > 
Perevreeeeeuee hig: 


- - = 
—_— 


- _ 


ISUOS 90 90F OMG Go ee4 ; =. 


ei urs “=e SO FH IA@ Crt op 
Wisuit 9 ee YO ROUrlnit- ce 
we Vow vrri/iiae So I ane 
‘ * ee 6 @ @& @ =e 
“ 20 OOO Of rets 
¥ ’ yrpnreet 
7 7 a 
{> ui falta + my Seven ve 
: al He SMe mOovlMl © 
MV TV? er yet Voss wh 
MoO OVA Vina 
’ , * * «es ‘eer ner 
WOO BVSCOOOIGO me VIA 
' ! Prive vV id a 
ae 7 
7) 
OTe 2h eee oe 
VormrOoodr~Dt Am. « 
j “te vt? A) OO ne 
Cc ae Te Rove 
*@# st? @ 8 © @& 
. < sono ars A Aa 
' ' ee 
vy) 
bd = 
HGerev4 
: ' ' | 4 
nee 
i ee oe i 
S 2208 
: { a Cc 
7 -_ 
- ‘ 
7 a cx 
7 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FOOT 


TTACK 


Q 


ANGLE 


leD 10.0 


5.0 


e =—2)6,5 0.0 


X/C 


TABLE 38 


DAMMAMMANAODOADADROLOALFORDDO™ 
ONNNNNOOS SPREE trronmnuoryrnN 
TANNA DO AULD DOD DUNMOW at a HO 
PKNNDWADNDOOVU0 VOOVOWV0O WIKNWY Or 
eeeee#eeeees#e#eere#e#%e##8e#ses @@# © @ © @ @ 
OVOVO OY HARA AAA HORA OOUCOO 
CUA eee te ee let 


AS SEES OOS DAMS TF TOONTORDARAHO 
ONDARDARAMVMMSAM-ONDDDDOFOTODOOLTY 
RAYATNAAS AN DANES MME TUNO MIMS AST 
MmNNNANANMNOODDDODD-OUDONN Or 
GG) 0" e7 6” ee, (eF .e* 0” ere) OF 0” O08 a (Oey OF Om er OF Fe 


OANA AAAS AHA HOODOO ODOC MO OOVU00OO 
Ue UU eat toast Wee eh SUT I SUR a fa 


=O COMP DOMME DOADRADNONTEHSOOOT 
WAYNWOYOWANTOUVUOOTYUINTOOT 
NARADA ONAN AO SE Mf FADO MORIN TOH 
QIRS MP PPh DONA OWEN Dr ODO OI Ww 
eeerereervreerevretreesreereeereeeer & @ 


AAS HASH HOO OOO COOOROOCCOCOO 
ari fale anit ASTD ST Lat Oat) Set et) sat ait} 


ONAN ATH NSUIAST TY ODDOATFOHORDOS 
MretALNANOUDOOOTONTFTOFrFODDOro0or 
PD WOOO OM ADDO MO Shy Na TENE eg 
NILA DVO SPO DO PEP DOO ONIN DMWWIWN Io 
eeoeveeeveeeereeeeegereeeeeeeee e 
ANNNNAOSDOCOOOCCOCOOCODCOCOHOOOOCD0CO 
Je ett | it hams let Ta Ut at eee St Vat LI L(t) 91) 


AMIN POD FES FANUALP RADAR ANMAEWN 
OOM FTOFPTOROAALT TOMO AAMNO 
OMFMOMAMIDMMD DM Ors O~m9manoon 
TOWANO DDI DAIHOD PO ODN FOS 
eeee#ed¢@e#reeeteeteeeeweteeeteweeteee 
ONNAAAMODCDOCOCOCCFOOOCOCOVU9DO0O000 
ee Ror ea eet 


FOOD DORM LAS FPP TINE Ee TOR 
PFODSFRDONVNOOPFIE TOR MONE ON 
MFT AHDANOODEAMNMMAMOU>S-OfTfoO 
DIM DO OFS ODDDOLMNAASAGO 
° eetvteeeteteeeees#eeeeeeeeé# 
OF nl @lLOl@lolelelelele)elalelelelelelelelelelele@) 
Cerevrrerrcrre ees 


sar ODANGQODOEKNT+HETTehYOoDMm +tONn 

OM AMDRYOONOTSPFOOMNKE REO 

AOD NOMINEE NODMOOSSM—Mm—DeO ONL 

OMNOAN STAN OMH KH VDDQ DAMUOTDMYNAYD 

C@@eeeeeesestoe@eee“eeeteeeesee@s 8 

ADV COOVDVOVOV VO COCO VDOOOC0OOVO000 
(Hier Janet Ye Sai WL Ve set [PTCA ie feed GST Mel Poa fread Fae} 


DOMNDOVDOVCO OWOODNOMNOODOOW 
MNANNVO DOWO AE OFNOANNOOOM 
OAMVAWIIRHO NWI OM DOROMDNWOLM™ ™H 
ODVWVDOV AN MNNVOS DODRAHNOOOAAIAM DOO 


eeeescreeneeegeeere#erteevrkeeteteeteee¢ @ 


OLOlelelelolejleleyeleleleleleleo!, [ele lelelelelelse) 


=) I) 


4 


OO DO PEMD ODS ps im camn 
APPOCAOME ES Spal —tp gid Hd Sg et 
canteen nO “ty ae ahd pq 54 4 


4 266 86°40 6 818 00 O10 em see ee 
oOo GORMG re : 


FUE PA eA: 


ne ee orw@e 

ob DUDY & +O SOOWVOSTevAage 

Si LTE Ge Fan th eh ep ban Ds AL 

7 WES SVG weVoUMMHy 

e  Sebe a ies epeay es eee 
QeVooCo- ooCoOcE 


TIM) tt POL TREE 


, POA MOOD OOD Otmtae : “=o 
eee ee PUOVUOPMMY we i s 
(OU Se Oe Ve COATS ms 


A La UY OORT MPN ee ere oe erat, 

oh eo Oars eh ences cand Een ee eee - 

ooo S-OoOoc 1) tr eaereae : 
J i ee ee 


~ 


UO TOMY 2 ODA) 1% F1vAlE D> pI eee iy oe 
oO Pte SOM Tt Mo tooo ne w 


We AL) rt ti 4h OA =O DA al wy 
See lt © OCS “1 1 0G > Wn 
s «a €@¢ ‘cee ~@ 6 8 yee mw Ble) 6 B68 6 


Qgoc CT BOoO«<inwviviee — ty. 
PEP T OUT eh aha os 


cat | 
Le eA OVI Sr tS Ot-hm= © 
Oo Cole eS tO S BO me LaIOM Te 
OIE DM MOS eS eon Aa © 


TU" thi "268 12609 See oOnATOSF 
-_ree er ee eee eo 8 6 E/E © Be Sw BB ee® 
SSO C OVO Cl 2 OK COOOKUDOKesHmMO - 
' PtPri piped ry re : 
ow 


“a ASS ort aa a Gi, Sear taal 
“Em AAD Se te BND Ie. Cr 


® 
pee ye OU A Pr COU eh ee ” 
AAO - 


BE 200 


i PB ie ' € 2 0 HT ot 

‘a * @ @°2 oe e's «© oe @ 8 wie Se 
Se IIClIooO°oeo°oCRrme 
‘trerpeEeryrypugy 


. 

‘Ss 

- coi . e+ SAM OO mea See “oe 
4 a WLS oy io CVG CE ory ep thee a2 hee 

“ene OMe en . " 

eric Wie oy Oa er et iy oe 

e — eet © 6 @ 6 © ee & © ow -* 

eve VET - 

’ (fcr it pease = 
wae va 
> we 
- woo 


CCPC UNMaVOONO OR SBooConm ein 
, DON te OV VO iy Ove@ Ov iii ¥ 
2 fear ore: (14.9 Oe a him (eerie yale 


' Yio) Yaya te om qi 
, uses 42 0a oe a eae race 
[OOD otecasera°ooon ae 
7 
he 
' 
ts 


ve 


PRESSURE COEFFICIENTS 


FOOT 


HGe 
PER SQUARE 


li.1l IN. 
8742 LB. 


Si) eS 


5 
1 
é 


etu Hi 
(SXO I 
e 


GA 
F= 


oO Wn 
7a-5 
ayeme re) 


ANGLE CF ATTACK 


e —-2-5 0.0 265 520 7.5 ORG 


X/C 


TABLE 39 


DO ODOOMMEEMAMOAMOMNMNMA™~ODONNWNO 
DMOOOOHMMPFTODDVNDDOALTAMNVNANIN 
NEE BHO OTTTOT TT NOU TRANNT 
DMWDWDWROVSO OOO VO OWDOWW™ VV Wr 
eeeesecs354«5+rteevsv35o?ete0et#er8e ee @@ @ @ @ 
ODOCO0O0 CO 4A AAA AA RHORUOOOCOOO 
se UEC UU US Ae fee ete (Yi Ce (Ti 3d 


MOAMNMOMTFRMOMNOREES MOE MADMIN AM 
OV DVDAODNOHDON OMFS FORTE ODAHOO 
OBITTTDNOMS MD TOOOCOTNOANDNAAWO 
MmOOCOO OC FHAO ODOOOCODONODONO WO Or 
e*eeee#eereerterteeerteeeereeeteet@ @ 
OAH AAA HOR HAH ORHOOOOCOOO 


Ui ie ar Ui Ue ieee ir Ie ie ie Re Di 


TD DONNA ND STM MAULAIIAWIIAM ODOAWAIM OA 
WO WWAINVUDOT UW AAS Tatnweinyvuvur 
M™ NAN MAN AO DUA AS HOUONOAWNOO 
FAW IUD UI OUI OMOO0UVVUOOWMOO YIK oO 
@ee7e07e#eee?e#e#eeet8te¢#ee#te#e¢e#e¢ © @ @ @ 


Asset AHHH HOO OOOO OFHOOOCO0O0O0 
UU (38 Ue CS UG US i TS OFS OE Oe Cie 


AMS IH OFM DD VMOMD NUVI VOUWVDLIM OV 
MOO 00 MIA NANO OO OW AT ONS AO 
NDDND DINO ATT TDM ODN AHOMTAHAOAON 
NOOVOCOCOLS OSE THEO OQOUDOVEONIEa@ 
© {@. @ <. 1@ 10 ce <@ 10! © 1@ 4@: 19) 1@ “G: Ue) 10 Te fe) 'te “e) 1e' Ye" “*e) ‘0 
ANNANNNAHOOODODCDOOORFOOCOCOC00S0 
UU USS ES USS Ui US UI US USES US USS Us 1 


SO Be D0 FR DD OM DCN OY QILVEN 0 OV COLATO LAD or) 
MDOTFOIANADDOD DS DHANnNAAMNDHODODDO 
Mm ONMAMONNDDO NAT NO HAM DOOM DOV 
DWADOMADDM™ VHNHODOOODONT + Of 
oeoeteeoeeseesn#oenreeseweeeteee 8 eeeeeee 
OMNNAAHOODVCVOOROOCOCOCOCCO0O00O0O 
Lim Ut 2a Filia J (ets (fee i 


DWHAVDMO DNADIOMSMODMYHOMIN 409 DANO 
ODE IM AUNDODN DO PONMONUAO MUD OWA 
MA DFE™ NADDSFOOVOAH DPFADROWONMYSY 
TOMNDDDODOOMSONOOF-FOTMMOH SOF 
O19, 10) 4O- 10 AO) 18) O18) 50 8) 10 5S AO 16) NOOO 16) NO 59 Xe) 10) 10 


ore e  ololelelelolorn | lelelolelelolelololole) 
Te iT ie fi ie JV A 


OFM tT NDANDNNAOONNMOE EE Eton 

AM TODO OTHANAONAD ODOM MOM Dh a 

OOM AT OMNOFNAOT FOWDOTSE TIT OS 

DORAN TSUN DQ OM IF OUU OO MIND 

eo © @ 0 © ¢ 9 © © 0 CC @. @ (© 810 ie 10 (@ 819 @ © © “e 

OCVDSDVCOVVO VDOC CO O9O90 COO000 
USC CU RUSTE IS UES U U0e UR Ze UP UO Ue Uiea) 


DOMNDCODOVOODNDONIMNOOdOOO UW 
MOAN OCOWMOWF OTF NOANIOOOW 
OAM VO AYE ON WII OM MNO MONO UE 
OOO VOI AN MVM DDAADNHDOOO ANI OY 
eeoeeeoeeevvreer ee Forever seeerervee 


lelelelelele}lejelelelelalelelejlel lela eee} ejale@) 


98 


ee ee ae 


put ye ego me 


arn | le 2 Ge Ge 
—) VEO Minis jaa 


we >Aeow hh ee Leah 
r=Ve VOU VOU DO Go 


‘eee 6 eee tae ey 


et ed Bere fe, be oe Pao Sede. 


fevetre preere 


a 
7 -_ 


“se 
3 Hh-4Hirn« apabal: inom AOMmmam u 
1a > wre 7s fUMAHA Met @ 


r O20) Le OT el ew Oe ee 


Bicones Se] ; 


© CSCVE Ome OOO 
- Sines — femme basse pres ame Pme freee nee. 
MTP Eee E eee 


7 i nr MAM “Dia ews Oo 
' te bse Li eV Meee RL 7° 

bow t eee ae Led A ele het al) Ad lh | : 
oy wine 2PuVOieVniviyes | 


* : >. 8 & 4 . dial ie 
~2Ooqoeace — fee hoe me pahanee beam ~_— 
, beter bar peerage 
= 
rng KC hn Atte ie 
wer ee PE 4 
7 Lice > re ameoD 
1424 hf OO 
Pad SOO eI 
; ieee ud 
nA Ci « 
OD 
\ o Mey 
* (71 Op A he «4 
° ’ ‘ * © «= © ea. .@ 8 6 @ Qo 
- 2) Cn = 75 io 
' ipevi ‘i- wv 
i 7 
_ 
4 
he bing » 
a. ee 2) 
P sacha ar 
'*ee#eeeas * 
Cc Oe Sa) 
’ : pray wa, 
Eo) 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FCOT 


ANGLE CF ATTACK 


-5.0 —-2.5 0.0 Zed rai) WAS) 10.0 


X/C 


TABLE 40 


ODANMAMNANHVOOMMYAMNOOCOEE MMM MA AO OO 
AE EEK MPAA TODNNNAWIM OTE DONNA 
OSA HAHOVOT TRADI MATOANAT TN 
DRBRKNKNNDNDRKODVOVV SH FADOOVNDO VUrr—D 
eeet@eenees+eeeeseeestrteeetrtteeeeeteeé@ 
OVO0V0000 OAs AAA AHOMRRHOUOOOO 
CEES ETHER EW Pe ee 


OEE MORMSFOORPE TAREE OUONaAMaA 
COS SSTONNMNNANNOAID OS SFAMNWNO OD 
MO QO OTAMMOAAAMOM NOV OFM TFUIIDON 
DO VO COO FAAHOVO AAA NOODOMOOYa® 
eeeeee#ee%eseteee#eetegeteteeeeee?e @ 
ORR RANA IR RH RSH OOOOC0OO 


UROL 9 Jes aes rine ei Ja Jae eek} et ee 


TOWNS AOS ASE DMMMOAAOMM OOD000 
Det test UNL) OUVI DT DOD VOW UVT ONDA 
MTT TVONDOIAT ON DWODNTTOMmrTayT NE 
AT TIT TOT ONAOOFT YK OE OOWM™ gir ww 
eeeteeeeererkeet tO eeeereeeteetee?e @ 


RASS Ht HHO OOOO OKnHOOOOCOO 
eS Ue a tet 


ADODOVUO OMFMY DOMODAANM MMA NO Da 
TUIVWIUVIIVIA PTI NNO ONO OLAT PhO OUND QU 
WO DDO DOMDAT FT TVMFADNDNOFHO DADNN 
ONDDDADONASMSM MS QDODOT™OO0UD® 
eeetceeeeeretkeretrk#eteeee%e @@#@ @¢ ® @ 
Asstt addSsHOOOOCOCODOOCOAOOCOOCOOO 
te ee Se ee et 


AAR AHAMODDODVOMVIAROMNAONAMO 
PORMIMMS OADM OQANNE UDO OOMTRUON 
WIDVO ON ON Ah APS SO OMFODODDHAONOON 
COLA TAUPO DO ODARODIM ODAM OWA © 
eeevs85eeeee#eskeeeetrk#eee#eeeee#ee¢e8@6@ 
ANMNAHAHOOVUDOO FAOOOCO9D0D000000 
ee a eet 


DONDHMDODIONOMM-ODMDODN HANAN 
NNDADONMONNMHOMNMOS DO 
MOSTFOOAPHPONE ST ODE DSPTODHAANDHDD 
MEDMDONDOREERNTOHMNOE 
eeee%ee«ee8e6tee?eee#6¢8@¢@e@#8ee80e@0e8 08 ¢646 8080 8 @ 
ONAAHHOODVOCCRAAHHOOCOCOOCCDOCOOOCOO 
Have eee Vie VL Sie ie! Jie fet Yo lems fia jae} 


ODAWN DIN DW ANWD 0 OO M90 OY OD De FO SR DOING 

ANDO VOM TFAADNUNO OODADADT MAM SOD 

QOD MOON AAD TD DINAN OM DM MAD 

DOS TPO O OO EP DODDHAVHOr TODO 

eeeeeegeeoen5+teeteeeteeee#see#eeee @#@e% @ 

oleleleleleleleleloleleloelele) ol eoeleleleleleale}2) 
(PU SU SOUT US USCA OU Us 0 1) 


DIONVMNODDODVOMNOOWNOMNNDODVDOOW 
MmUOANUIVO DOWMNOWMOFNOANNOODOUWS 
OAMDOANIS ON WIE OF DOOM VANWMNOW A) 
DOVOO AN OWNDOIS DARA DOOOAALAM OO 
eeeeeeegegge68eetee%ee¢ete¢e¢eee6 @ 


welolelelelelelelclejlelele)lclelel, [elelelelelelele 


99 


2 & OA ACD 
W708 Wo > OVP "oY 
: lie roy bow C3 Dba 81) ED he 
7 3 “iy Wo d) Iie wm Oot, aS 
° WEP terre ee 

* ne ee ee be) GQ 

rere revepenr ay 
2 


-_ 


ae > 
7D O Ont} IMO OI engage 
rin , datielel LAU TTT UD | ee ._ 
: : ri Talar 2) REMI Ey CoD “+ 


0cyGs $e £  pant PR es op gong-odl 


"rf Ph eo eee eee eo ee 
a ro toes Pe bm ta Be ng a 
PT LTA TUS DELS ROE: 


— 
V9 CoO bare 9D pte APY DD 
‘ ae Ge Gr le Dey Pv ie > 

Yo v mw U wan Me > oD 

TS) 8 8 CO LD he 7s ee aE Ee Ee 
: ; ‘eee @ os te 8 @ + 818 ee ee 
in OAD Om.) IN. nr 

i) 


‘hea 


; wine 1 Getbetene 
rut be ( ewrerdrununry  s 
' y ~~ Teme (UI eth Ie OT Wd | 
, OG 4 en POD UDO COT Sa 
; ° * 10 © @ © 8 6 Be 
: gor ir ‘ tow tay aw 
: 


a on ool 
prrrrvenrprrer Ge 
=- & o> 
—} _ 7 

‘ <n 2h bane rei o 

cry Th ws Siew ADs 

—s AW OMmm \ o- 
VOU eyisfiirm ~ ft 
(* 6 4.8 #@ #@ 6 
ie lLOs/ Alice 


. ° 
' ' 
= . 

rere 
- uv | 
f \y he 

* i | 
~ pa ‘ * *» © «@ 
( 


PRESSURE COEFFICIENTS 


HGe 
PER SQUARE FOOT 


ANGLE QF ATTACK 


—5.0 —2 «5 0.0 Zoey 5) 5.2.0 eS 10.0 


X/C 


TABLE 41 


SMAMMAMMADOVMNANOOOMEMKMADRUO 
TODDDOD DOOR EE BAH TOR OOMM 
ODDODWONNGE MAH HOUUODOFTORNNEE 
OFE EHH DODDVAHNIAWW™OOUW@MMU ww 
eeeeteoeeeeeteteereeeeteeeeveeeeveee 
AWDOWVOVVOOVYVOQVODOVOV V0 FR HOOUOO 
Prrrrrrternrreepreaoa 


ORE MOR SERRE YT tAGRE MR OMADMO 
ATS TTONNDNNNADMVSOFMOWDONM 
OWQDOQVO TYME ONO NOOTOrFaODnWOrE~ 
DOOO 000 HFA AAANNOODOOrF-OU—a 
Ce 6.16 © @ ¢ © © © © 6 © © 6 © © © 6.6 @ 6 6: 6 © 
OMAHA AAS SHA RS HHO OOO OO 


Vise gee se SY Pe ee i J a 


MTS T TAD ONOROFOUNMNODUMAYU 
WNOOVOO TM FMOTTONMONATAOUNN UT) 
MO AAAAAWIDUANMNOOTRAMUOUOMmo rT Am 
AMNMMMMOOMMONEHOUO OR DOW WI KPI OW 
eeeeeeevr#e+ereteeneerx+eee+e*#eevesese8 @ @ 
Sd tA IH HH HOHOOOOOCOO 


PRU otonte rte vty th teate Rea te 


DOAMADNDADOAANOODOADKNUT™OVOMDO OW 
DODOSASAASOMOM™ VDD DINWATAMAYDWA OH 
NSE NNNN ON MT ASDA O OM OS EP 
WMO ONDA NDAMVEOWODDODDEYO~awW 
eeeeeerkreseteerteereetest ef? teeeeeseeee%ee 
Set AH HAH HO OO OCOOOCO HOO OCOCOO00O 
BR te tebe tbls Betlce 


ADARV SHAM ADODMOIEEEOMOUDUUMMAM 
LN A ALA YO OWT SH AON BRAIN O OV 
CO LOVIN et CO AE Re TO IQO DR OM ST HALNON 
TRE OT ORDODODHONAHODDODCOMm OO Oma 
@ © @ @ © © 6 ¢ 0 © © € @, ¢@, © © er @ & ¢) eo © @ © @ 
ANNAN SAO OCC OCFAAMOVOOCOCOC0O 
ith ae ite ete tea et 


FROUI-EMIAMOODOANSFHEMODHDDNMIWNOM 
Dara ODOM ANTASTEHE MAO OOANDO 
TFINDOM QOD NDE ODMH OSMUAODDASO 
MPMANHOM- O-DDOMNHODDDOW ST TOrhy 
eoeeovevreoeosvsevtr eeereveeevtvteeeeve 


INNA ROOCOCOR HH FOOCOCOOOUGCOOO 
UreU Lea ale) OPC 0 0 GP so 


DOARNUNDANDOMDQVOORMS DDALFONDO 

D ODN DALAM QO OM Hat FON ON FON 

NONAIDROAD ST OS AHIDOOMOODHONaLT 

DWMDVUYIVOVDOMIFDAYDROOT UN NOW Or 
ee @ © @ 8 (0 @, 6 © 0) 0) 6, 6, 8) eee Oe ene ae ene, ere 

DOV OVVO OOOV COV VO AFHAODVOOVO0O00 
UU UU a UU PSD UE UP Ue A 


DOUMNNVOVODVDVONVDIONIMMNDODOOOW 
BRUWVAAIMO DONO OFNORNNOOOMWFt 
OAMVND MONE OE DOAOMUNNOMM~MH 
DWV OVANMAN DOH DWAADWDO DOOANWM™ DO 


DODWVOVVV CO CO9OOCVCOCHOODGDOOCO090 


100 


ae 


= a 


hprtaeir aaa o =) . Li nO Oe 
AP OP Cy Ge eee ey ; Pa 
-* 4 o>. Oo & Ohms *" 
‘ 30 Ae aoe ear - 
scoe eee eeopene 8 2 wee 8 et 
q a et ‘SooCoorY 
| 


ve 


= 
peer VUES 


7 


- Pe — =" emmy eect Ae ION manta 
- +o ww na Ors aVnns “> 
- - ¥ Mer immrniewe! vVeOboCcoe Zz 
2 “O44 abe oo tow bore eee SD 20000 
: — » =e « « € 4 ‘se ‘*e* + 
Os ee ee nee 
iqa*ttanyy bir itvege = 
: - - 
OelOin Aa rout > a, 
rdcetcbtrst hired SOLEGN - 
a ’ 4) OCitwirva SANE wf 7 
; ; vow ty 1) hel by nee Spies larly 
” i a » +19-9 * — i 
on om ee pm bem be a owt alee 
; ph eeLEA LOO OD abet 
™ 
_ a a 
» V7 ia fro Oops ia) 
“4 beh ree ee . 
be iON ry 
pacteteettier trey tri) 
. v< ene © 8 ewe 
>c5e bb ew pow ee Ge fe Oe _ 
- Por er er) Ot E Ta he 


“ i 
= = oe 

1M a OMe DOO nd 

cri 4—nihito—enfe 8 

24 — pm Oe WM EO e - 

2034 Te ae koe 7 

* #.s.8 «6 ©. @€'@.4 » 
= ~ o < _ hems Le 


PEEP EERE ED 


af er) is 
a — ee 
: a diind 
— nie? 


PRESSURE COEFFICIENTS 


25-2 INe HGe 
8742 LB. PER SQUARE FOOT 


on em 
Ww Ae 


Q. 
GE 

l 
35 


ail 
Wow 
oO wil 


v 
J 
P 
J 


Oa GH 


ANGLE QF ATTACK 


UP) 10.0 


20 


uy 


Zen 


0.0 


uy 


X/C 


TABLE 42 


MAUNA ADOODMIYARAABOIHO-S-OMMAM 
DO DIWNVUVN ODO NYVODNDRA AOD AS TALE hE 
DAUD DTT DONAUNNODVOOO Faq 
MmODVVD OUEST DODDDE~VWHOONNWOUW 
eoeeeeteee-eeeeeweeeteeeteeeeeee 
lelelololelelelelelele ei i ecleolel orn leleleselS) 
eee ee eo 


OMMMMOOr-MNOORPS TAYE OEE OOD OO 
NEE EAA TONNNIDDMODSFFAMAAHOMMY 
DAO DOT RD MMMHNOTOOVUMr> UNM 
ODDKNOMDDOOQOOCFAANNOOOWDDMOD 
eeeeere#seetet#erteeteereeeteeeetee 


AODOO00O0 Oss HAHAHAHA FAOOOCOOO 
CJL Lt Cae An Ue ie iS ae VN Ye 


PRE PETE PORE MOM OV 
WAN WND NWT) OOW DUIS MOM FIO FKP OVUM 
COM MI NAO OE NASON TORINO 
Settee 4 NOMI IMRAN OMAN O OWOIKFOQw 
eeeeeeeeeeeertetee#*seeeeee%e#e#e#eee ®e 
est Se et et St tee dt OO OOOO 


Pea ee eee ae a 


DDDDO MMO WD SA OO DHAD HOM MAM OH OO 
PFPPTOVAITINMNDWDDOWOTE DVOWMM 
UVM COVME NO DEQ PET WD DW DFO RSCY DO PP 
OW ODDDDADO FHV ODDDODOODO—- VO 
eeeeeege&#eteeeeeerereeteeeeeee#e 
ee oe Kee Kon oe Lee Klee en he lLO Lele @l@OlerT. lelslelelele) 
PU ea en te ee 


AS SS PONOOMONM ASST E MIDODODDA 
LD AA tO A AO ACO OTM DDS ONS D OO 
OM EET TOR AOPONNE EOFS OS NN 
TANNNAT DODDOVNNAN AAO DOM OM OD 
eeeeeeeerteereeveteeeteeeeeeeeteee#e @ @ 
ANNNNNAODOCO CAAA HAH HOOCOOOD0O 
Prem eer wy et 


OOAASFH ODOM FSA POWMMANIANMIA 
CONDON OVD OE PHIL ANAT OO ra RHO 
MM DIN AMEE PM HOM ONE ADHAODAAINAN 
OINDOMAHODDODOAYMAHOODRrOUDOra 
eeeeeereae¢eae@eee@eeee3<»#wesfFffee*sesgeeseees 
ONAN AAAHODOOC FAAS HOOODO0OOO 
Pee ese eee 


DATS DODOMNDOOFNNNDARDUAAANOMY 

ONOFADDODNOMNADINAMSFOTONOINDO 

OM AO NAY OST OP OF She TRAN VHNDOOATO 

TWO D ODO lPP MD DNAVDIT MOO UIE OS OPT 

eeoetweeeetenseeeeeteeeee et eeoeete ¢ @ 

ORAAVOOCOVOCOCORH ANA RAHHAOOOOCOCOON9FR 
Ue ete het 


DMOMNBDBOVDDIOVOVONOVOMNIMNOVWOOOW 
MON AANMOVDO'NCHIVEO TNOANNOOOWE- 
QAMDMVANWE ON FIM MUS DDOMIONWOUIE & 
DVO OCOAN MNO DDADDO VOMNLIAM OV 
Qeerw@dewwsntseeceweseecececreckc#ksgePmrewewe# & @ 


Lele lelel ele elojeleololelelejor. [elelelejejolele) 


10a! 


a - 
, Fee 7 

ed hed hel lod 4Aoorma o¢ 
AAA enh 2 100 4 

HO CoP Oe 

eae tates t Le ba e Diy oe 
re ee eee a ee es 
t Se ee | OSGOROC 
‘1 eae ie 


LD AH ite} +O OMG 
— 4) DO PFO DML We ann eh ey 
: . "Ly le oh ll hel SO CnieaaAnaee 3 
iweVToorc re inane ee 
(ee ee er Pe ee ee ee 


at ee ts he fry Ho A ne ow OES DD 


1} peal 


“ eo “~t->s 
“ >. nay WUE! ak 
WD ee Ft Oe pal ad Jere at 
( ree ag ais ins amet “ 
; es © oe 2 © 8 © coeer 
i to fame fae ton on ban any ie avo 
ee ee ee 


, 
- 7 7 
Wty Or Se th OT Oe eer 
Wmv fury yo yy 44 
WO “1PM ETE WS 
{ ots AD en Of OD gp Ole coe 
se @ e® «© =e © © @& @ @ @& “~~ ¥ 
300 O03 6 Die bs ren lb te 
' hat rrr eteges 
nO mo ore ark | + > wee i) 
y TT be pe ED es baer bes 
beers Ge 8 oI 
} 29° se) NACA . 
9 s* + @-3 
Hom iw). viv“ 4d tie 
ihre y ty eh -_" 
ws “Ee Fas, e* Ts O4 [OG 
ri mth hr oO oF ain ‘ 
A ~ iow i 
: r rm 7. OOLA& - 
. + > @ 
~ ° m vn LOMey 
H oid 
a] rhe) 
“ .- oa & 
’ “lj 
' bel ee wv 
* . * * ‘ 
j ’ . A 
i+ 4 i td 
> jibem Le 
c ‘nt m2 
P =a, 7 * (ph 
. ILS (eng a mie | 
rev i< <— 7 7 env « 
> x ‘ A ‘ e# «4 ce rarer 
IOCOUSOCH vwuAac 


Oe ee 
> aa 


PRESSURE COEFFICIENTS 


PER SQUARE FOOT 


32-5 AN. HC. 
742 LB. 


3° 


OW eO 


5 
1 
€ 


eu a(t) 
OOo N- 


e 


A 


how 

oO wn 
~ 7a 
OaGU 


ANGLE CF ATTACK 


0.0 205 5.0 7.5 10.0 


X/C 


TABLE 43 


DNANNANADOODMMAAMOAMNAMYM-OMDOOO 
NUVI DO UN ODD AOO0DM SPH OOO 
TUNDRA TTODONNDODNHOOODRE-r 
PF OVW 0 YORI IF DOMES VWNOOWNO aw 
eoeeeeeeteeensertsefe eereeeerteete @ 
(elelelelelololeleleleleleleleleleleor | |e elalele) 
UNUE cL Dir ea ot eat Sect peat iee ee hse (Vat Hea hina 


PADAHRHOVGAQMOCOSES HOOCOMOMr-OMMMN DO 
WDODDOS MAT FONE OTR R EEO 
CONN SAO OOO TWADNAAOTOURARE 
AD DDDNVAANAAHAOVOODOSDVUARNWDOWNAN WA 
eee7#sex+ese7enrtee PF eeeeereeteeeteeee e 
ADVVOODOVO OF AAA HOOKMROOOCOO 
LPO eT tT ae Tt te ee ea ty ee ea Tae 


AO ORR! Fa AA AN Or DNMOMA)O0O0OM 0 
TOCIIN BILAL ROW UO UT SHOU OOS OI} 
INDWMO MOGI ONO ONNOUIY NOSES ORY Sr 
NOOO SHANA AVANT UI O OOWWO Ww 
@eeeeetrk#=e#e#ee#ee#seeeeee#e#eeeee#set# ee 
RHR HH Rt RHA HOOOOCO 


AUD LIVLEAVLVLD ON OD OSLO A OE MOPS RB OOD HON OO 
ROOM OO WAM Pager OP PTH AODNMND 
WOO OOO DBRIAT NOOO OT O90 ORMNINIE N 
OEE EEE MH OT NOWNDOO CO ODWMHSOWAD 
eeee#eeegseetet effet ee#egege%ee#%#t%ee?¢e#e @ 
Set HH at HOO HHH AHOOOO0CO 
Ua a ae eat eet sO ele trench aie] 


Or ORSES OTR OF OMB aA FOMADNIOMM 
Dh PPR M REINO TAISEN YOO) DAM DOLIN OO 
WANDONNNDACODODVONNEOANOINAT OM 
ODNANNNUAMODOSANNNN AD OO OOM 
®@eevee0neterte oF eeeeeeeeteeeeee 
ANNAN NAN HO SS HOOUOOOC0C SD 
Porte tee etc te te te tte re ties 


NMAOMFHEOMID+FANAAFFODDNANAMN 
OANOINOS FAVYNOVINFOOFIANHAHDUOYO 
SANA HAOOOT RA AHAONA HONS HHA 
DAM OWVGHOSCHOOMIOF MMAR D> OOD 
@eeteeeeetee?e2e«t ee 6€e@eeee#e#e@e8e8eee@8 @ 


AON AH HOR Set Het HOODOO C0OO 
Pitot ht eet iieisd 


TPM a4~OOHROOMFNDDNAARAIN DA AHO 
MNOS LPANDMADOMDDAADORSTEROOWO 
DOM NO OLN OPATDVIUSD FS NODRAN ODO DO 
OTST TOMO DIDO OYMVOWTTVOOWYNVIrl 
eeeeeeeskes#etf feeeeeeeeeeetseee @ @ 
ONAAHRHOQD OO OAH AHROOCOCOOOOOO 
RT te elite es ie te le tet 


DOMNADOVVOOD ONDCONBDMInNooOdWoov) 
MmORNWINO DOWNOLVIHOTNOAINUVO OOM f= 
OAHU ONE OC DNOCONWNOLUE 
DOOD VO ANMNN OM DAADROO DOAN COW” 
a Oriel SéLe. etree. 6 O16 ©. 6 ere ne @ (6 6 @ «6 6.6 


DOD VDOVOOV VO VOOCOCVCO FOOOOO009 


102 


BEREPEAES ELAS LN Eee 


oo ah teal 6 oben 
ee TT 


OSs he (OPI Ul wy ee og 
PCT eT Chr as Ae he Ge A ae 
ee ied le ed] 
bit Op eee OO? OH op rm wi 
‘eer @ eee eng ee ea © eo 218 e 
CED Sn fen ee br fw hea bere foe 


~ §'PEPEVEDPPP PE Ee tt 


Pb VIR <4 <9 SOO A 
qrey Set S ee eee Vt 
Vi ag eID FOSS OW PMN 
ear 4+oo OOCoORNOMrwY 
2 0 6 a2 2 0.4 6 OS 26 2 OS 2 eee 
- “(SD be ee 2 Cte fe 


bam Oe hay Boe fron fs Hmm fry 
i te til li | 


m fd PVG be 4A O90 4h Ot “4 
S». vps ranaott> Agtiare teas cree - £3 : Fa 
SE | (OW ee ot NAO OO Crs te 


eI thy 1G IAP) OO Sama —_ 
(eee eee peewee ee 86 oe oP es bles em it 
OO DEP Oe er et ote ee 

PTTTTT PVN Ta Tae et 


tee SEP) Oe Sao Hoe SG ETDs Nee DY Ce eae, 


all \ UO LD etal A+ Somer c va 
ne ime aw hut OU OI ae ee 
@ 
“10 


= MOODS mre vi wv 
sandearvecateLr terete La 
Ci CNNSI Cen +c0-5p cent eetibees vith rig 
rire ere erga > res 

* 

2 ‘= 


Ut) "VP? enh thom oe Grete 
Tr et i Peper Gitte & _ 
i leo > +i hie eS arte alana at] 
' ~~ Sith (he UigtetrD = 


‘ *¢e oe Se OR BELLIES Sie 
_ i Te om 4 Pale deel CHC Cs Cbg A 
(epevraeliLrrtetey ts ‘ a 


J 
. 

me 
' 


>Eent “—“eVPewoOoocO pom : 
ie Hho Ow? he Cpel tees Cm es dGs 


) a>. © lk Reh sta tte 


\ : ; SO ) Oe -Ab fi ett 
— a ,s «=« ®aeevreeweegee £252 
Owe Swome DOUuNmcoacree i . 


aXe 


PRESSURE CORFFICTENTS 


HG . 
PER SQUARE FCOT 


4.0 IN. 
S534 iB. 


QF ATTACK 


ANGLE 


Zen 5.0 725 10.0 


0.0 


—2e 5 


X/C 


TABLE 44 


MOCO FSFDONODOONNDDTETFONSE OOO 
MASS PRAT PSE Te AOR trOOU 
MO MWANDOOMHUIN Hae ODUMT AAA MAY) 
MH DDWDWNNNWINDOOMmOWWOMWOW 
eee5«50oteteetrkeeteeteeteeeeeteeet8eeee 
DO ODVODVOOVOOVAVVGDOAQVOOV OV 
eek tin eb ae 


DUNN ANODODODOMM MODS OAAAD 
OWDDDOADHAAHTONARY tthe teOr DO 
LIVONIA NAIR DDO DOAND DO fFaeNDUO WIS 
VHA SAHA HODWIES DOOWOUDOVUUOOV 
e*e@eee7ettrteeteteeteeeeeteeeetee 
1 Te Lon el bole len lel @LOLel@l@lel@iel. | Slelelela ele) 


DOOTSFOOD NODAME QAAMNO VM INWADS 
WOON NN WIT TI OF OM OO OIM Ir UST 
DRM NNN OD WON AIM ODA DVUMOVUOWOD 
OMIM DOAWVUOWOWTUIT TOMnNwWreovwovwy 
eeeeeeteertertetrtee Fe fe F eete e 


oe eplnlenbn ln eLeOLelelelolelelelelelelolelalere) 
(titi hay ye ns 


STO NMS AN SO O79 DOP NANO ODT ME AM 
stATrTOOwWPfaeyryrorronV0esrntoororsr 
TONDO NUD DDD FN MD DU Di QI AYO OV 
OANA OM DO VOM DMmOWMTMOWINO 
eeetertest*eeeenmet® eet qpeee ® 
Be a a So SO O9 22° 
t Eee hh ek ee bees 


ONT SHON AA OAIN ALAM) OOO EAN MAING 
MmONNODADDTFODODOFOTKOMNMORES 
SANDS DAUNONNA DINO AIM NMODFOU 
NAIM OD AAOGPANMVORDMUSMOANMOOD 
eee €e eteeeeer5nteeee%e*et ®e*ee® 
QNGIHOOR SSAA eR HOOOUDUOVUOO0CO 
Creeper be ek wt 


ODA MAOH ANE FOOT SPP PONNLOM 

DAMNODSIW~LPROLEERE TAA SEIANMYMOOOCO 

DIK ADM OM NDOONNDONAF SSP aAMAN 

DAMAFOAFMODNO Os OEM DNOOOAAAON 

®eeeegegeteete*eete#eege#efetre#eee*ee#»#et*tee8@ 

SCQQVOQRSCVVAVDOVIDVADVDGOQQ0Q 
I 


aaa ea ob et 


DDYOTOIS AMANO OVD ODANOD OEM FNOA 
AMEE MONET RAT RE Ae PE OMmOOr 
DO OMAT ODOM YOR HVO DO RMILUV OE MOON SO) DO 
M™ OPTANVY AMT PYVOl AD WDD WY OM DORM 
@ *¢ (6) © ¢ '@ (9, @) 12, (@ (0) 9 0) (© 108 € @ 8 @ @ 6.8 © 0 
Tat RST FG aes ey TE Mr iC FV Ta Tet te Yet at ea 


DOMNDIOOVOOWOVNIMNIWOVOIW 
Mm™NANINGO VOWUO WIS OF NOMNNOOVDNT 
ORs ww UWI CO NYT OPE BY DO TION UIO DIE 
OVD VOAN YN DAA NOOO QOANiINI CO OV 
eoee*eeeveet*eoeeveeteetoeseeeet*eeee Fe 


OVDVOOVOVVODVO OV IAVDAOO DVOO 


103 


Apa 3 t 44- tonne Vv 
emacs tT a & ose » he ’ 4 : 
Smug ee na » yi 

aun byte ip ee 
RE eel 


ia 


' 


SEIN Pyle per 
Rl AO ) bebe 7 
“vormyrin ® 

Weove$g fvCcwe 
ee ee ee 
oe ee 


~~ 
a) 
& 
. 
o 
riya 


TL BOI a Ane 
. NOLAN re in en ed 
Yew in er? ne aie ro 

ele Gor PP OTA APD Bere er Go 
"oer en 8 Oe 6 oe 8 8 Bate 
oc I es a ee vane 
. fy brprrep rapes 


\ 


Th tee EVO Be PUTS tee A ee 
SPO") OF + OCOMCaAtIVtT rs 
2 eke) Ab NODA) ts Oran a 
0 Ue DIV GA mine Geo 
"ere teoet®tepoetsenres. 6 29 2 6 
OonrtY’'o hier bb kro fi x es 
Tr ErELee hi a i 


x » nd ~} . 
fh Vim greg pee beet tale Ne cog ld ; o 
PS MACON VUAIeeEOeseacirs a ay 
2 Te nia AD ES FO AUTIA g * oO. 
i 


ee) 
Be 9 ROE Pe OD OS IPN eee = 
(tees eee hee a5 Ok een _* 
c COO Cl UC Oe eee eek, & 


Cen 
riveVavbtetla@vite 


io 
: ines i 
AMyyAS S> 4-45 AU en ae: 
a) ot Sen bf oak a | ae I A #4 bh & 
7 “i Sy wowiines croneee 
“— OOO AO Nay TS AUS CED eres 1 ; 


hs MeeVee Oh Oreo ams oma 
Layee) 44) es AT ey A ON the 
, PES Ye Pho Se Di IW ES ei Ce 
To OL, wie OR Rory we m rn ks 
» * ee 64+ © © © @ & 9 © 8.6.7.8 8 85 | 
Dts S-COowyovcgerNMoccevuscoseeso 
\ ‘rriperprpapnpits —/S 


Paw min hs Bee mrne@ a, 
KvitsesOrr wre + Otriorvc 4 Ame bao ‘. 
e VIF Ow dp dart rs ON et COWARD Grim ents 

oq" Via r< Co IAS AAG 7 Ah Pec ‘ 

* ‘eoetev eee > + 6 we O86 Be 4 oe 


Vor (OO ee Wo OoODOg@ OOo ood 


£01 


PRESSURE COEFFICIENTS 


HG. 
PER SQUARE FCCT 


yu. 
Wvi ely 
N ca 
elu ese 
OY - 
Shh OQ 

Yow 
Oo Wit 
Sie Sie! 
OaAgu 


ANGLE CF ATTACK 


TD 10.0 


-0 


ita) 


Zen 


0.0 


GG 


TABLE 45 


PENNEY NOMMMDOOAM OST MAREE NC 
NIANOOWDMNOHMSO-T TOON MORALE MO EE 
DOTTTVONE AAA EK ADNOVOVANWOAN 
PEP PKr HE VODNNNWWOm™DVOOUWWMe wa 
eeeeteeteeeerteeeetes teevree 
eleloleleleleleololelSlelelSlelejel inl @le)2lelele) 
TUS Ce OOS S0s TU Ui Cee Ci Tne) 


ODM OOO FAFA MOVNAY NOAM ODA 
OtTST Rata FOrKRE oe TMOUDOM 
DAMA AWVOTOOUAE NQNDNMOWN STO 
VYRADANOQVOONDDVODODDMOVUMS=- 
eeeteteerereteeteeeetQteoeeeeeteeee 


DOYOOCORFARHOOVUDQOOOOOVODO0OVO 
Po etatetat Vatanrert t Wot A 


DUD EVA LAVLVLAN OY) HOLMUIVAD OF FAN OVROM 
Ts PyrsT Fy FMV AUN DWI OWUIDOO™ 
STUD BILAL LAO ALY WD QO EE SF) OLA DOU OY Woy 
OVDYQUWVVYOMAOWMNEIST TT TOOOWVOUI=@ 
eeeteeers#eeteerteqetrteeetePteeeree?*?e 
SASHA HHIOODODOOODOOCOO0O00OO 
UU SSS SOS USURSO TCO) Hf 


OAVNADNA™ OVS ONS OP tO SUVO ON 
CIE O10 DID P97. OW FI DOOD DUI MMN OWOM 
OH DVM NONWUID TOM MOQIDMIAN OONT CO 
OVD 00 Re rt COP QW OD OF LAPT POM OLIN UI 
eeteet®eerteeteeeeee3et*eeteee 
ANNA AHHODOCDOOVCOCOOVO0900000 
Ute et Ue Oe Cet CURT o 


NDDADDOOHOOMH ODE OLAIN SA FOO 
mW ONIA Th OO MOD MPM OWN AU MAUI DOO 
ODVODTAVDADONPDDN DONNA yh Awe 
NNOMODDQ0D DODO UM OININD OM Ter ON 
eeteetetFeet ee eFeeeet®ee*t*eee 
UT) Ui Ue eC Ue Oe 80 


DOFOWDQDONDVDOV OONNNEODNOAHOMNOAS 

OVMVDIAODNODXYNDNODDOOVOOMNT FOrFOWNN 

MmONDOONODQDODOWMFTSET4+DOrNDYTOW 

DMWDQLAW OWA DO O OR RPE ORSON YO 

@ '@ @ 9: @ @ ¢- © '@ @) (0 ~g)70'*e “0 “0 <q @: +e, <e 10 @ 1e 1O +¢@ 

RQVBGODVOLVQOVIOVOSGVYOVS9V99RGO 
UO UO a OU Get) OF 


NMOS NOIMOIFAO DANAE NNODSOMYONS 
TAM NODVMVNDODOMMMPODNVOT Tort 
AORMTOTT OM OOTNVN QTE ONT TI OD 
JDO YS RAD TU OPS OP HY DOT SFU MAVOW 
eeeeeeeter®#eeeeetegegs:+®eteeeteeee @ 
QIWOOCDOV QOVO VQ VO OVOODCOV9VT0N 
Wee Oech 0s OU OR Ut) Sd te tioU See te Tes 


DUONMNODO OVVDOVINWDOINVUMNNWOVIOY 
™DNANNO OOMOIU@=OTNORSINNOOCOM!* 
O MMO NUR UNIS DM DW DOM DIN UIQ OUI (1) 
VYUODODVIADANONYWVOFHPWODADNRDOUDOANT DW 
eeteeeeeee#ege*#e#eeeteet @ 6 @ @ © @ @ 
QDOVVUDVVDOVIDVOVUDQVVOAOVOOVOI0O”U 


104 


» Ss ; 7 
7-7 ms ro ras asore rs 
i =14 repay mado, a mi 
i ~ tJ ah araciteicenee 


“en ES Oc a ek 
ais Ps ®e2c eu @ ee @ 6. 
Cor oc DLboUBnboeBBees 


! ‘1 | ‘4 a & tf 


_ : bw oY VinwViamwm?) eo eA) epee 
: if, Ce “les eS art Ee S4 - % 
“ Pere Vie Co Ay i 1s hen 
7 1% Oe OBUUIOVS WOO 
: . * © 6 9 ee Beat 
c c 2 Olin mbm OOOWVOO = 
i V4 pee ror : 


* = 


+} & OH Omvwousr ee 
Tea: { walt wes Ma a +o Fr ~s 7 


i/) Ge Cees Cru Urargrenawe. an 
fey -oing Ee ae 


oe see = © 
qocos hla —— a 


= > oe ate? i 
5 | J F ; | Tyr. 
_ ad o 
5 Video Oe 
? fir ort 
i f I~WwCr-s Go VI 
Q LS TY 
é « »* aoe 
= mie 
i \ + ‘ j J f 
> ee OS 0, oe OC ‘ 
ai A TT ee 
7 Wears iw Ov Go : vo - 
t o - ae va eee | 
i. ’ ee = 
ce Pre 4 oO : J 
’ t oe ee jin = 
ow 
: us Gat 
Jt 5 > 
: way to 
mas. ° , ag 
" Me r=". © a, 
by fume fv 
» @ 7 
<¢ » 
» § ' # 
7 
: 
: y 
7 s ; ; — 
- ee 


PRESSURE COEFFICIENTS 


PER SQUARE FCOT 


N. HG. 


Lene @) 


ANGLE CF ATTACK 


-~£.0 e Q.0 ZieD 5.0 Tae) 10.0 


X/C 


TABLE 46 


DNMWANNA NOMNDOINNOONOR® FOONDTDD 
MAADRAAMOODIOVUMMAMONUMOMOAM MA 
AODODVOV CANDO NNAHVODTORHUR ae 
WPOUVDOWV DARHNOODWNADW™OOOWWDWIUD 
eeeeeewme®Feeveeetewereeervreetetee @ 
VOVIOOHY VOO HHOOCDOVUORAHOUOVO 
UE US US CU OS Ceti De Ge Gove ley 


ADARHATHNAIANDSTFOAOOOCO ONONVOAINO 
VODOXODOOMNMMINDAMMMNYIOANNDVOM 
NOWVOQOMNESEVTOSRFAAMOWOOVDONVS 
DOVODOFAAHOONDDADYWEOOOFM~KOWD 
coeeeteeesetet*eeeteereeeteeeete 
OHSS Set HH HOO OOO ORKHOOOVOO 
Ue cur oc Pate Ue 2 UP Ce Ue Cie re Cie ne Tes 


DBDOVOON OMOAIRAINE EE TOaINOVURAO 
MAND QIAN OD DODD SRS MRO YON LOIN OO 
MmOWVAYAIY DMOIOMOD OD AUIN NAN BHO OQ NS 
PIP TO UOT OFM QUINNEY IUD PO Om aw 
eoettetceerveeeetet*t eet epeeeert ee ee 
SASHA HAHOOODOOCOOFOCOO0O0O 
LIT USERS ee eta tat otet 


DOFAOMM OS AMO RAMEE NNTOOM NIA 
OW NOFA VUUIMDLAA VOADOM HUI WO OU? 
OWL MON AN OM MNO NM MT OWMOUNMIAW 
NUVDQDOTWINDOMM OM DMONS TOOVUO OF nw 
eeeeetetwtoeee Feet epere® © & © @ 
ANNAINAODODCOCOCOOCOCOFODOCONDCOASD 
be AP aU Sh Te SU RUE) UP SGOT ASAE ee 


NITE ADSt DOF ANOANNYNOANE ANE OW 
DDOAAMMY VNDDDDOD NDI GH NHL OA OY 
Bh LAN OP Ft DAM OHMOMVONNODAMUIN OO MO 
TOA AORN DODONNOMONNOry 
Chien OF igh O-' Os ‘oF 0) OF OF Oy Oe OF (0) On OS, 0, Sh 9. @) 0) ©. 0. 6 0 
ONNARHOOVDOCOFOQDDQOVOCOO0D00000 
UU UL SU Ue SUSE Et US su a 


ANDOOADINEMHNUNVAODDOANDOSOA Noa 

DOMAIN WN DWAYAQCYAUN AT AY 029 > hs O DAI 

NNADODP DOOMNNOD DDAUM FORFWEOAGY 

CODD OP ON O00 OOM EP DF OMONN TS OFM 

OO) (Ob oF (Cr Om eh Ce eFC) en Os oF 97 O40, (Oh Sy oy Cy @), 9) eC, @ 

CQDIVDSCOVOVO9VDIVOCVODSCOSVGONSVQQO 
OTL STE SUS) Tet) Sau teat 


ON FIN DO DNE& NN aad SALA AO HSIN 
ODO COUN DORM ANDASYODODFO MMM TF UV 
OM OAT RESP TMIN OW YIN AN YO Of TOQUOUU 
QT AURA OPT UID OP WD WUT VRQ OMmMIIY 
eeeewvw#eenre e?eeg*eerteeef eee @ee ® 
AQOOUDOVOQV ODO DBDOVVDOV OO V 90 C000 
Fue Pe Re ne We oh tee 


DWDOMND ODO OVONVIOWNIWDANDOVOUY YW, 
MNAANWO DONOMNMRMO FNORNNOO OU 
ORO NYS O NYE OP DDO M SI NUVO UNIS OY 
ODQDVDANMNNOIF DAXNDNHNOOVANUVIS WY OV 
eoeecesteteetetetee *teoeetet ee © € © 6 @ 


QOVKV DOV VODVOVOOVYVOVUNOVOOVO000 


105 


¥YOS * Sengqonnoowor 

. POR WIVMMaOOoOgwm 
- = == So ieee VA OON ea 
- Ue WO Outs WAIN SE WO "OUD 
* . * 4 ‘8 © 6.819 2 8 oe 
iO. Oeete Ca ii ath Cis ae) el =) 
Preven. TUF 


-, - 


= oe 
+> 2ZOOGCA PRowes aT Le _ 
PAA MoOd (nromoOon Or. al « 


: : 4 i omen SF tt PR Oey | - 
' ‘ wh BAIA Ue ba bere ae pares 44 
To .* + ee eee bt oe Pe ea 
=F (C3 CD Sn ben ins ewe eine beni 


‘PCP DDE Of be Ee 


, ae 
: tl AWE Ae CIM AIO cies o 
_ \ ei Moavgo ry wt Sinan Ae 
fri ¥ a an A YOLEN VE > i Pe ae a 
- Py, pt ee rite MAI yey 


‘ * *e © p28 ©. 8. © #G » 


- = Oe ny ee et 1 ey 
c = a 2M ep rev irY 
. Add "hdl bd) Bd ld 1S a 7 
- CA Wy ory Te ag & iwivis _ = 
' « ' « ° ' 2. @ *s «4 2? - 
= ‘ Tat c COOD00OK MUM) 
rrV POPP EDP OPT ia, 


' : ; i Oe > Oe 
7 “9 5 aii mines eek © oe 
» Ff * en 4 “t's 


D te AMV 4 


7 
Awee boos 


ase 

50 

*AT20 

" +» 

"" ’ 

{ 

> | = 
aA 
. wW 


es e® & « 7 
~ 4G . z 
ai oie wa 
PS 
- 
- ‘ 
4 ‘ 
| “7 ‘ 
; 
7 7] ' s ® 
" | | 
| Z 
7 . 
, af —< 
? * 
7 “ot ' 


ae, 


PRESSURE CCEFFICIENTS 


HGe 
PER SQUARE FOCT 


ANGLE OF ATTACK 


2-5 5.0 1.5 10.0 


0.0 


X/C 


TABLE 47 


MAWUVDNLNAOONIOOFT FOONNOAWFINNOMNUNY 
OAADAMUMOOOMMOODNOMOUMOMNMWUOO 
WY DO ARFNO OT TOON WAQNYUTINVAYIININ 
ADWUOWRANOOVOUURAYRNDVUOIOWWAKNWE 
oete0eeetepeeterteeee tee ee © @ @ @ 
OVYYYVOUO VE ASsAHHOVUDOANOVOOOO 
UO UU CUE ty Us es Chet esi stan y 20) 


WADDADDHA FOP PFONDNIOHDONOSNON 
ODMAMNAMAIM-OMOMDDOMNMOVDOANOAMNDO 
UVES AO RMN TOSN SAN VOVUNYUALA 
Daa AHN OONDADNRDOOWFDOAD 
eeevsvee8#ee Cet ee®eewet®eeeeere~ee.e 
Qt AS StH Heat SOO UD OO SFHOOOVOO 
iN Afloat ie Feat Jet est YM Ieee Tera Pee fas Ht 


POLLO LVI LD) Oi SP Pe MAIC FORNO URAL 
THD DNDN YT MOD AI YD DW LO LIS POU ONLI 
VQOWOWVYVVUANMTODNOOOY OUT HMI WOYDO 
MO OV MDWWTOMDOYUOQDOUWNAUIO MI OWIF=@Mw 
eeeoeeveeeeteeeteeeteteoeees ee 


AAAS HOOD OOO OOHOOOUSD0O 
ie JU a 3 a ow 7 Mea i ee et ee 


OR PN AUDA RI SION NE QOWNQU ME A RSA 
OFT TVMVANVDOND ADNAN YIRSWO OUVON DOW 
QMO DDWIN AIM HMOWOANI™OOQDWOVIMNY 
OF FT OM DOMME VOANTODOOUMr—aD 
eeceet*erteeet®eet#ee#eete ®t eee ese e 
A CIA re 
ibe tt HE LE ae Les aot 


ARNO DO RAOADOMIO OE NANNONANE NA 
KBDIODNNS DON DAINDSD ND AWD ANID NOW 
MDVDDOAOINAMDDWIODO QOViNDNAOOWNYD 
PORE NV VISIT VOM OMNAT™ OND OWYV 
eeeeete#eeeetreeger»eee*e egpeeeesteeeee 
OANA AANMOOOVOVOSHVOOVOO9O0O9000 
UUs STA SUE SU) UU SU aC eh Jet} 


MmOFOHON NNO AOS FNONAINODMOM NAA 
Dae MONDANNNA AMON OMDAYUY FAA OO 
ODNDAANDOWNNADAY AY PAOD MAD OMN 
OMNDOM]DQDOFDAHODDD OF TOMA 
eeoe®eeweteeteseteeeteteetreeoet © @ @ 
Ole lol elelelolelolor L. lelelelelelolelejolaylo) 
Ct ee ae et 


ST ODFODOM NYO DASH HAHOTNOONM™ Dv 
MOFMOMOFTFAHNATYINOVDODQOF-OMME NADY) 
TOTMOCMN DLW OWN AINN CO FI OW Qo 
ODO ASIST SUV OYE VDVWMDOMTMOOUY NYO 
eeevoeeteetrteeoeereeet @ et eeeeetw ee e 
AOODDVOVDVIODVOVOOVO VO CVCCCOCOo 
sre ATVs mC aT SCP Ta est Pa tT (Times leet eC 


DUDNNWOVOQOOVVONVWDONIOMNOVIIWOYN 
MUIANWIO YD ONO OS NO ANDYOO OU 
OMM WINE ON YI FE DWO OHV NFO WIN OF) 
DOD ODOMAAIMDVOEH DUD DWD OO ACUI Wr 
eovoeertee@eeetweetrtet Get ows eet ¢ @ @ 


ODVDDVOVDOVQOVOVOVVUAHOVOQV9I000 


106 


Che = CIO ee ee eh 


=) 

VeVi oOnnoSg —— “ etela: 
r7rWOMEe SG CORT oor 
yh nim “yO Se SO 


, ; 2S 
IO a I Oe Sav i ee 4 
** © * eS 8 & 9 4 fo 8 ow Sree 

= 


7 


hie eee vine 


oat 7 


j= ¢ rPihid>y eeQ +« So-a v a - 
Meo OMCACAMMare ©. 

A-~tavi VR! fia AAIAAD OT 

' er 1 ey ON hoe ew ame ED 

® e*e 86 ‘eeeeea 

Dh ag Pine ee Go Oma ED 


; rnreeey ree 
. a 
—— . ~—& 42 fun brerim o 


1. VYNA Vo © 


" ue es LW Oda, ~~ 


: wh wl Swe ar | 
~— ° - eee 8? 6° Fe 
— 2 fm ts ey ame 


prperprey 


> - 
y nas 
i i a 


= _ 

greek — ay? oe 

Ane e ee oC 
| oa 


‘ © ss *® @8 6 @ 


iu@aje 


rate Vl oe 
» % , 1 
7 ns ® » 
- 
- 
~ hie =] 
a > # 
! 
' 
' 


COEFFICIENTS 


PRESSURE 


HG. 
PER SQUARE FCQOT 


ANGLE OF ATTACK 


age 5.0 CAS 10.0 


0.0 


=—I7te 5 


X/C 


TABLE 48 


CSCDODVODOFDDOTFOVOOVNDFOUDOONS 
OPTI roDas TP anoTr fe TarneornNs 
DUNGY EVD INO $F DO OT -$ DIINO DFU OOM 
BMDDDRNANQVVUOVYVOWNHWOOWDWasyur 
eeeeeeoevwmeeeeretetetrteeteeseeeee 
ODO OV OV VO AAA AAHOODOORROOUVUOOO 
(erat Set jira Tred Demet rot est ret Joret Sora lieat Hess hare (atin 


NEE EE ONAN SONNNNDODOUOLNAM™ 
DAA AHAON DOG Tash FOOT arate 
NO DCOOY OFT Waa eHUOUUIMIN|AOW 
AMMOMOAMOAMNHODDNADDVOVUUPD PW OUVO 
eeeee535«5ct®t#eeeesee et eeeet ert ee 
SSAA eH HOO UC OO RFUOOOOOCO 


CS Pe Pes Ces J 


CY FFFONDO DO MMR MOTI NIE LAD AOD 
BIN ND QW UII a Te PT SE eee TO 
MOOV CON OD AWD MID AOI DD SFRAMOYIG OU) 
TOVOQOOFAQNVE RH OF IFO VUDQOU™ OVE 40 
eeeteteeeteeteeeereekseeeeete®* eee @e 


ANNANVNAHOO OODOODOOOHOOOR000 
Pe al et eter eh net 


LVS MRAUIT OFOO CO DM DNNOT DAW OM 
WOMB OD RAT Md asteafer-OMr—mmoyrowroTur 
Wet ™ YOCOM YO DDD QMO ODN QUIN) 
OV TT) © tO Ph Pe COM OW VOAW.OUIO OD Ul 
oeetoeveeteereteetetereer®*ee ee? 
ANNANNNROODOCDOCOCOSOCOCOCOSDOCCO9°O 
Teele Seale eti ot wteet slatiee 


OMMAOANOXODTOO TOO NASAOODANAMOS 
STAT MLD OS eT SI RENTS OM eT TAT HOSE Pe 
DANDOVM ONDDNDYDAHVOV QBIMNVOMAc 
ONN OM HOW VOD QOVINT™= OND O™® 
@ @ @ © @ @. 8 @ @-6 @ 'O @ @ @ .e@ @ @ ¢ © ace © 0 @ 
AMNMSHHAMOOOVUOOVOCOVOV9O000000 
aa Sea at at at ct hat at ot Sit 


NODM OAM NOTPTOVORDRDOKDHEADOL 

ONDA RSM tar trite OOdO+OLrOns 

MMOTONVIAMN DDT NAN QANDIAD NOON 

ADDO DD OP OM DD ADI DO OPM DONWON OF 
eg *e's “@ 0 Fe @ (0 9 “0 8 9 Oe) -e (@ (¢ © © .e 8 (9 (ee 

QNARLOOVOQ OO AQOSSGVS9OV9SORD 
SO ees Vie eC Tier t Gru 


ODM IDAMH AAD DOMMEHOOHF+PFONUNYDM OE 

DONMOWORTROTR RP aAAteNQOOCCOTE 

DWDWQODATM VOODOO VAN COTTON 

DOO AMUN AT BV. UO OI I tet tet Oh 

ee @ens @ @e @ eee gC @Oecoewree © @ eee 8 © 

DODODVOVOODVODODOIOVQAOVGDOVOYOO 
(Habe Vn ihe Hae JtoH Tie | ened HS Jatt Jeet i et fies Ti} 


DOMNDOVDOVIONIDOWNIMNNAVOOVOUW 
MON ANWIO VOWNOU OF NOANEVOO UM 
Om Fy OEE OO ONDE OE YM DOIN ODN YUIVO BI > 
QVUD DO ANMD VP DAKHDPHOQIVOAN LI? OD 
ee Ore 8. 6 @ 8) e) 8 O ce 0) 8 (6 0) (6 10 78 8 10° 6 6) 6" (6 


OQOVDODOOVO DVO OO OVIAFVOVOVVOO 


107 


_ - o+ we 


WOgO-S hmmo+oo De a Ors oO 
Dit Yh Bie 
vrunss Rgierpts? 4 
a VO. paterer 2 woe - 


ie @ 2 6 


o- cree eerees eo 3 


idea evi ncienameie 


“vw We OOo 


ns 
Paty 
Dd 


‘ees 


PPPepene® ae - 


<— 


Sawa» — Naar ed 

tS UPEOUGOOGHE « 

VO re Wimei i “pnt =a ol J 
is *** © © 0 * 


ee ee ee ee 


Beem) oh 


i) Cm tna +n of 7 
“15 hi FTN Ad AE DOR S. 26 
TU Ole IN vCoENe A? fll 


"rae 8s ef ef 


CO CO -—-WIHA wt = 
rrrrpeyy i” * a 
oe FMUQM—TY fu 
= in > PU Ae 
fos aha cg ithe mg 
a "On? Seywin 
'e*es-Ge@eeaeeee 
[OOCOCr Mijn. 
riav4aypueyvy ty 
~ Bile tate * *) 
— i wah 
a Oh Ure ty 
“TCD bh My rve 
' 2 * #£ ° ° 
~ P ‘ rhc?) 
' 1 rit 
nang 1 Ss 
we ' - ioe 
) “~ fry 4 i 
’ waa] (nae 
e t ¢ . 
4A poy “ 
| i 
: ~ ys 
. = 
$ 
4 
, ba 
e ® a * 
+ 
i 
LOL 


PRESSURE COEFFICIENTS 


20.0 IN. HG. 
S224" UBee PER" SQUARE: FEOT 


uUvit eO 
N ae 
elUeCn 
OO WN 
ait ° 
Hou 
1 ee || 
See Sr 
WAGYU 


ANGLE CF ATTACK 


. 0.0 fas) 5.0 7.5 10.0 


20 


X/C 


TABLE 49 


DOODVVWODMNNDOODONQONDIONNNW 
TOQVVCOOINNEEEEMOOINET EOE 
DS ad Del Ded Dd Ded Kn Len] OT DL O'S Len] ol ten ES Ol beet 
YVDWVDVWVONINNDWIANVNDVNOVURNKYNNO 
eeeoeeee%eeseegeeeeeteet ® geeeetrtet @ @ @ 
AODOVOVOVOOVV VV QVOAHAOOVUODOO 
ee TIS Jae JST iat eC HONes [eet Ret MP case Tat La ' 


NOODQDOVOMNNDONNNADONDOONDOOMNO 
DOODOOVUAROFFE—NHOIMEYMOSMH COMODO 
FOOD DUR TR FILA IO PUI OM FM 
MILA LAVIN YEE EQ HOD RDDWIDNOOWDIKDNAO 
eeeteeeet*teeteteesteeteoeeeetee @ 
SHAH tH OO VOOO RF HOOOUNQUOVO 


Jee hain ir eal Me Lat VV oe Lit es ie a t 


NOODOOMWNNAONG ODOVVSOOIOMNOOON 
WD SY OD GEN CNP 9 OO CI ee OO 
OPT ST OOW SRN DUI IAL DINY OT WM 
PIM OI MIN OY DOD WD DNDN OUIOMWY 
oe*® Be @eoeeveeevreeer®eoeeerFte*teee 
TANNNN eT OOC OO OCDDOOCOCOCOOCOCO0CO0ONO 
eee ate ee tine ! 


DYVYIODOOUNMNYOOVNONONIOVVOVOVDOCVOD 
DYVUVONAVWOMNOVWO VO NW OM MOMAINQDUIN ®D 
MAAN ORR NS OF MODWNDONOMM yt 
TVVOWDONWOVDO VDMVDVOIVDMOWOTA® 
@ie..© 6.6 <¢ « 6 Je 10) © 10) © -@ (6.50 16) © (0.6) © ee © 
ANNNNAHOOD09 HOOO0O900003S9900 
ee et a eS pat 


NNOOWMNDNONDIMNNONOOOONIONUINGE 
NTS NN AMOVDDO ON OMNDDOOWNNDA OA 
NOWNDOINDARE ANN AOD UVO OF DUNOMA SY 
WV O NUVI DD DH DD OPM DO OV OMIA FOO 
@eee@eeiee#e*kee#ee®*ee¢#e#et8te@ & » © ® @ @ @ 
AMNINARFOODOOV AQOCOSOVOORO090° 
J OU GaP ESS US URS Ts Tee 


NNO WINOANOIND SGNOOOWNNOSNN®S 
Mm DANODHVADAN IMT OIDDOININD ND 79 
AMOMNOHAANDAVNALTYDOONNDNOWNM @ 
NTOTORD ORT DANODODQODONNDO-E 
aeterteet®eoeehe Ff t#eoeereeeeet eee @ 
(SIN IN Fes en OLOLe LO lOlolol. el ololololelololelejale} 
FS fea ACE SUS Sete Ve AUSU =) US 


NONDODNIONOD'NODOOVOiNnDooooo00noe 
OWPAIN AI NDAD NO YO DAD OTN AV ONND 
NOWMNA ON ODOWD AD DDUYVOAPTTOMOIMWBV 
WUWOWIEIAYIA DO DV QOPI TOO) TO 
eoe@eeeeetre#ewre7eteteqeo2nroteeteee?ee 
OVDODDVDIOV DOONOV OVVGOVOQ0CVO090090 
ee ee Oe pl) asf) 


DOMNOVOVDOOVYNIDOIONYVYMNOWDVO0 47 
MmOSANUVO DOWOWMOTANOAQUVOOOW 
OSD NDS ODN IE MOM DMDOUMO NU UIE ) 
VUDVQVODNINMOWNOIEVNAKRHDVUGIANINS DY 
0.8 .0...@. © (e,J6 0: 0) 6 (6) 6.8 (e. € e196 'e €.'e ©. 0 8 'e 


VYVOOVUVUDVO OV IOVV OVIVIOMDOVOQOCOC OV 


108 


nance ehne SrAae =]: 


paneal ll int sb 9 anne = 
mapa tt tt 6 Kale se et 
Raeareesvictyer tee ntiicy " 


SCL Sarna ARSCO SESE 
ooo atta a 
rh rtrariyed 


JQousoanooknWwee 
See> aed Ay ROL = 4 
Oo Se Pte) ee eee be 434 
Cre MD VO TVA Geir iu 


ROCK pneacdete es aice eee 
Sen Te Na ttc 


‘ i 4 itrg 
VEeDOoOlUnvoGgoovoogs ‘oo 
EL Ale el tel al ee ) °. 
bea AAD te OD ed OE ih oe . 


rt weit ity “hy ro yr 1 OW CNG Sie 
»*® et o Fe 88.6 © € 2 8.616 = 
Sm oebOCbOLUSSOOOUnEE 


3 PeP PEELE V ET EPPS 


SoLoougomeEnawiudr 
tye ht Se VoUSuRe Gems 


% mie vic Day wT TR Na : 

hm FINNS "V9 64a owae om ey 

She sneb bebe manmet eee : : 
Peo ee Vinnie 7 

rtryagl Wek Tn 

mn {SRP Sood ok mname nas 

fae =j/vfitieQ Ty awe Ww yom ae ra 

4 , ‘> ty “Cc — ) UO bh 1 Le es Oh Be 

» Jia) Owe, ‘> m4 AOD oO eLihinaee 

— eet is teh hav eee wie ’ 

= SPOIVG COS CO VOOCODOCOD eS SMMMi 


Peeeeean ney hr 


ar MIS ME MruOrurniG tee a 
mi) are VO EMOM DQ ao vam e 
PO Oris i] arent het 


Cove 
» a “ ® e* & & 
Statatete tte) re OOo ese mie 

rise pet Peperrrr are 


IOVCecanwoc IOVOEOMOMO SS. 
ISS I Oe Oe Ore) PIA 

: ( AY A) hw) rue: vigOVviv) 
UV te Gr Ce Le FU TUG AR 


; \ =<="0° 


. raat 58 9,200 tccL 


“3? 


i Jtencvrewiwru OuVogvqgquonngeq 
vere ‘US WONG Huser 
sh ued® pat eee ary OTe a 
boo oe Bo hed MS ALE A) A a le Ce 
. seve 6 >on veaeeevees 6 ee 
on sim OVUaAC@OVoOoCUEVooE 


SOL 


PRESSURE COERFICTENTS 


SQUARE FOOT 


HG. 
PER 


ANGLE CE ATTACK 


10.0 


725 


Zao 


0.0 


—2 ae) 


X/C 


TABLE 50 


ODWVWAWI WOO DOOD OOMUNNDONNOONVO 
NA Ta rtyrtTOCOCHERMOUORMND 
ODODOMM OTP rTOOQUNNANEE DO: 
MANNA RAHUO UDO OVOVUU FAWN DWAOMHWUM 
eeeteeeeeeteteeteeteeteee toe @ 
SASS eS et te tt tt ROO OUD OUO 
Vee et eo a ae te ee (4 


DODD OMNOWNHOWDONONONOANOMNWNO 
COT SEH MOD FTONMTRATONODNOAND 
Wetsr4 NO OUTMS TOWN OMI AA QOHOOUIS 
ODKHDADOM-SAIHOO DOO AAQNO-SEEMUM 
ee@*t@eetsrseeveveetreeee3#reet?®eef eee 
Set stats HS HOS RII HOO OOOU0O 


ee tt at a a that ttt 


WUVALN OM ODMNOMNM OD OLN OWN NONOMWNOLN 
TIPO MAIN IOP TES AIT TOM NWI OUND 
UV ONT OND) DT) OV RAY TOM MIU QT) ON St 
DD WE WSO OW DDO AMA MY UI SUTIN 
eoeeeeweeteeetetet#eteteetr?e*tete ee 
ANNAN AHS HOOCO FR aM HAHOOCOOCOoO 
Jee lets Cathet eUietete Diets teeny tol 


OVWVOVONVP OD ON NWA IA ON DIO NIN OO 
OVNI SAOMAQOITM™ TOMO ODUM ah 
TOMM NYO O AM AOlM DTOWUMAVUNN QMO 
~~ MADWUDHODW NO HOODOO DOW QUNW0 UFO 
eeeeveefeertetteee eevee iF © @ & @ 
AMNONNSHHHOO OHA HAHHODODOO000 
Ue he te Pe ete et ttl 


ANONOOODDOMNNONOMNNO DS OLA AD 
WO STOWE SON DAVAMOADAOONDIAM™ 
MUA T DOW OAM ARN MOM ADO MM INE OTA 
THDQOOMAKRHOVHAHDADIMMSMmDONFNONS 
eeeoeegee?tketrtegee+et © @ © @ @ © @» © @ @ 
ANMANAAHOOVOOVNMOOCOVO090093890 
Gr te ate tte tet ' 


OMNNOONDDONDIOOMNMNINIANNOOODOW 
NENOAOMMM DOME NANNOUNWND ORFS 
NAD QOD DDAYRNIYAMNAN DONO SON 
ADM AOS MODHHAD™OVDONNOMNN 
ee®eoeoeeeeee®eeterteetteertereeeee 
SININ Delete lolLelolol lore olololelelvlolelolelole) 
ACOSO OS eat U0 SUN tiniest 


NOQNODINWVAD DID OM DIADNOAOMNIAN INE 

UV COR ODDO DOM ON SR NN DO DUI 

SAVVY MOA ADOHALD AM MOVIN M YOM AD 

WV QQ MDD OEY ANSARI O OUI PUY OIe I 

eeeereeeervetkterteeteeevge © @¢ *¢ @ @ 

OARAOOVYVO OC OOOH HAMOVOOOOD0O 
Sorat 8 JP Jae booth esa Lect Pw leet Fat PLR PRR i ee 


DVUMNAVO VOD OVVINAVOWMNIOIMNOOVOOVW, 
MU RAAIWIO DO NUWMOF NO NUIOU OLN 
OMNES O NDI OIE DOWO MYA MAUIAT 
DOVUDOAINYNNOFDAWHRDO OVANUV OU 
ove" a OF @" 6S 9 Ce 0 8 © @ '¢ eo. 6) 6 oS 6 6, % 6 '8 


DOVDOVDOOV OVYVOOVYVOOAQVOOVOOO 


109 


ooruni pupcgecraumagas a 

Ae IODC Pye te eet hae . 

MMAVIOO et we + Sep mare 
cat SOUS EVA 


‘Liin t/t 
: ss **?@eaPagiese ‘o's 
fh fay GM eee Bony a gee hme fr Hy pee fe tf - 


PACT EL ears 


" mut? "’~onmowogogdo fm 


“ Tul th ok? “4 +, ‘% Tis = * 
nm = iwie oy pap bondne Pal “ 
~*~ a VSL or A) A Oe 
. eaeeyve @&@ee vt @ #8 
we Ea ey he Se fing ee pe te rg 


t ’ ; 4 ' ' ; i} 


Vo CHOON aAwnm o 
i “o- Th el a * 
ifuenti pve fe 
ae gk yD ft ; urn 
° ’ ee 
was Pr bmg Le TL 1 me ae 
i) ie a hd 
~~ 
oa 
a 
i 7 €2 ISooG vm 
* 7 frye ° m~viiels * 
mv ine Ve 
«COU Tl—9 ) 
* 8's * * 8 spe Ff 
+ SoC ATT PT ibe u 
ij) P © eegv _ 
& 
} 
P - oc Tatete a | 
F 2 - wy Gry “ 
e 3 fv vr cy 
mn < yf f+ 
-~ @ 2 e « 
4 | Ths) 
ria 
4 em Ti Vv) ‘ 
f ‘ 
o wie’) 1 
LAL 3 
i ' 4 
é i ,-O Te 
fu a) 
j ‘ ¢ 
‘ i’ 
; + . i] 
’ ’ ' —_ 
4 J 
~ a 
| * 
. 
io = 


FRESSURE CGEFFICIENTS 


HG. 
PER SQUARE FOOT 


CF ATTACK 


ANGLE 


2.5 5.0 725 10.0 


0.0 


X/C 


TABLE 51 


DINO D-AMOVODOOOMDOrOUWUYNOR 
WVU DWN ADD SAS ReUVAWVO Hep ame ft aorTf 
PUN DOM MAE ES BHAA OMDONAOM 
ON RAD DP NINA IR RON AUONON STE WOW 
ee ®eeereeteetetee t® eee eevee & @ 
ANNAN ASIANA StS HSS HHOOOOOU0O 
ee Gee ACE OMIM Viss( oe jleat Wee a(t 2 | 


OPT OMAtD~ONDNOVOMEOAORMOOUGR 
NODVUND DANO + DANDAAAE THAT ae 
DONDAF OMT OSNONM HHIOMUMUDOMUIT MN 
OVDONMOLONAOAAAING TMS OFS WOr 
eeeeeeeteereeetrteoeete®teee#etf eee e 
NNANANN Setar Sta Hest HOOUOOORO 
CALL et Sa Jer Ve te ied Veet ne fen Sel Yop | tt 


ANSNODDMOOLTTTOMENKONUOMEO.OWN 
QT TODA TAS) OM OR eT rete 
LV MOWT OMB OT T THWUDMONWIUEMwWINU 
NE ONOWVSATNQVOOUNNMOTImOUOMFraw 
ee®*eeeest eetrkeeeesetft#eeeeee*eteeee 
NOONAN Sa Haat tat Hat OOUOOO00 


ee Ue Ue Me PS CAe Nie ete te ey tiv 


WMO OT RAMONT PONE MF ORANG D 
DOOM MUN D Art ODN NARA OTOOLPMm Ty 
ODP MFO IOUS POONA TOO WINN OOO NM 
AQOIOOM™ NAOO DAMA MMINCOWUIIN UN oT 
e*eee0eeeeetee eet © @ Fe eee o @ 
NE PON ARM aOR HARSH AHOODOCUOOO 
[Jae Lhe ie Tepe ieee ae the eee) hy ated tt 


WNnOOMMDTFOOTNANN SOF ADE DAME 
DINAMAN PAU DADDODAHVDEOMMOM TM 
DAM AO DWTPWOD TAUB SE DOA M YN oy OO 
MOTH NET OOWDOAMNAO DEUS SUIS OM 
eeeeete#eeeeeeseteteeeqqee®%e#e%e#eteegegeeee@® 
APON AAA HOON SHAAN OOUVUOCOCO0ONO 
Feet” oC Hes WRNOU TSS) SUS Ue eye Sh: za Jee 


MAIAMAINAUNODOONANDDAMAAMNADO 
TANN DASAMSA tVOND SFIS RSH OQOORMM 
DWfON DM aAaAAADNS NNO ODOMOMNS Of 
OD OHVQVOOMADND DDD De QADWYDOODFOHAAT A 
eee fe#ext®teeee*eert eeg*ee*gegeee ®e 
QNNAAYAIO OQOVAGAQVSOEO9SR22O9 
rs as fas ce fa ee feo i iV | Dead 


MNIMmANNTOMODYNDOFVOODORDAAOE Oe 
ONDDDATSMRIYKSY OANA THOSTS HOF 
VWVOMATAND MD VSIA MAFYVVOYIOWOOUT 
NDS VAY DPE OD rT IN OU DI YI ING) 
®e0etet*tetetegee7e8fefee*ee*et © @ @ 
VQAMTIAHUIOOUDOOCO HA ARRAOQOUOOVUODOUNO 
Cee et 


DIUMNNOOVUDOV OVID ONO DMNOVOOOW 
MmUOAINWIOVOWMOMIF OO FNOANNOSGOWMM™ 
OMY EVIYO OU CIUPY DW WDOMIVYANYIO UV 
QOQVOQVAN UNOS QDANDDWO OO ANAM DA 
eeteeeterteertoeeterwteettoeetee @ 
DVD OVOVVDGVVOVVOVHAOOOVO0VOO 


db bi9) 


ae?’ OA re 


= ®} he Fee Quy 


fies ree Gn dat 


PO SOOO Oenh pe ier 


“me + OSmao “uhoune 
> ome Oop & yee OS ey cae 


ee MS CS ert rg in ieee aan oe Ly 

i} rrp epea eres 

> TVMHOANMTOs Ft Pa Wit 
eee yt es ee CU ee eee 


=i 
ry arn irk ey ie Oat > ebay 


Weert" ee Ur 9 Mies tia 
(+ © oP Oot te ee 88 68 Slee 


Se —fMlika oeqy 1 a ae eS Viet pe 
ne = ey 4 Siew ef faisibvtrectueen ian 
SP POPOV IES SI SL ino 8 
SirprrrevE SV Ee ey Ere ey 
reesstt = Phahct needles eaeln eee 
> oe i, vUTTET Te eT 
rYLT TC per bn 


oo Bet Pheu (OTA ie Mb) Vile cy 


Wid (U1 PF 1 ee, es , 
“¢enens tS 6q Ole © mere a 


; TUN OLES TED ERY 


- 


hb a= Omi 


**e* ewe @P @ ® Oa 8 6 66's © SE 


PT ORI ht bore pe te ie ee 


' ee ee ee) ns 


2 
« =~ © $V mM Ante eos-a i 
Sent “SY SONS ewe ie > ware 
PO } TV ee ey ee 
. vweG 
.« 


+ Hib VO HHA moda ete es 


e@eé6 ‘« ¢ @,e_@ *@ * * & Gg 
; + 1S hae Dt pee ae TIES De Pee a BY Oe 
‘ 4° Prrarey it enaes 


‘ Sea i Bd dbl ndhod Sn ten 
-74, « 16 sie i bre tr Oo 

=< Lib DIY Vistn en HD 

A etn Ace Ae Sem ay 


s * id 
Hee OOS Shp eb me 
a tia 


»*o tH oon twins 
ipo~ Cp Se ate A> hres Wing 


“epe 
-5*2 | 
hs eee ZOnvIe EDO, 


o 
' % ores? 4 SPL yieiae . i 
‘oe ee ei Pee TF) | pte 
‘eo Pua eweegaa ; 
oe es ee OCP CI) a weg f fan 
‘rIiPpr rip tee tes “ 
id *. 


Bi 


Uo OOooS Voom él 
9 Cr Vy owdreuy iets 
1 LL TT ND rire 
i WSU “Orin Yooogd 
"ee +6 © eo % € o4 eo 6 ea 8 


woud OeLCUCHROGOM 


Off 


20. 


ia. 


Las 


BIBLIOGRAPHY 


Fottinger, H., New Tests for the Experimental and Theo- 
retical Treatment of Propeller Problems, 19th Symposium 
of the German Shipbuilding Society, 1917. 


Hale, R. W., Tan, P. and Ordway, D. E., "Experimental 
Investigations of Several Neutrally-Buoyant Bubble 
Generators for Aerodynamic Flow Visualization," Naval 

' Research Reviews, June 1971. 


Hoerner, S. F., Fluid Dynamic Drag, Published by the 
Auchor, 1965. 


Hugget, D. J., “The Ground Effect on the Jet Flap in Two 
pimensions,” Aeronautical Quarterly, Vol. 10, Part 1, 
February 1959. 


National Advisory Committee on Aeronautics Report Number 
385, Wind Tunnel Tests on Aerofoil Boundary Layer Con- 


trol Using a Backward-Opening Slot, by I. M. Bamber, 
JSC 


National Advisory Committee on Aeronautics Technical Note 
Number 442, Jet Propulsion with Special Reference to 
Thrust Augmentors, by G. B. Schubauer, January 1933. 


National Gas Turbine Establishment Report Number R175, 
An Experimental Introduction to the Jet Flap, by N. A. 
hammock, April 1955. 


Proceedings of the Royal Society Report Number 238, The 


lee, Coctficient Of a Thin Jet Flapped Wing, by D. 7A. 
Spence, 1956. 


Pope, A., Wind Tunnel Testing, 2d ed., Wiley, 1954. 


Royal Aircraft Establishment Translation Number 422, 
Wind Tunnel Investigations of a Wing with Junkers 
Slotted Flap and the Effect of Blowing Through the 
ivarling Edge of the Main Surtace over the Flap, by 
Hebagedorni and P. Ruden, December W953. 


Royal Aircraft Establishment Report Number, AERO2568, A 


Treatment of the Jet Flap by Thin Airfoil Theory, by 


Dew Ae Spence, November 1955. 


Vallenmsi, O., Parigi, H. and Borgel, Mile, J., Unpublished 
memorandum distributed during World War II in the form 
of autographed copies. 


dil 


® vi Disc iz Gis 


Sfnamiaeaxd? ..96.0 LYAwhao ign oul ig 

7 ‘cevontny Sesduslt Laces to enolrs pidas 

ilavel¥: #oL% s, pitas 303 AI0CRaSE 
SOD snbt pews. oe 

———— 


Ad yet temeted Leer .pa20 simanye baury v7 .@ szena 


rod 
~~ 


> 
m 
' 


(" 29% ott oo dosYer Savozo “Sift se tid 1 Fen 
of lov ~ytzesaad lest tvenoA en Rap 
ae keer Axe 


sts] iy Eot s0sae iA Tia Sas? inmeD! <tzéniveR M not 
ys rehowed flotosed no Seat Ferret a 
ee My Yd (sole Be 2S BEA Pr 
-Riset enisgasnwsh no 9o432emon yrous 
wieteted Latesq® ashe notefugoxr? Fs Ae vat 
“eT veeuneu , ssuadunon 4.08 Yd .ez0 faomDuA 


ut jcoqgst Jeentilelidmed enidspr sod 
pit 280 af) of n6itayhowne fa sramt 
7 7 . pi wa 


eiood Lseyah. efi Jo seniséssooy 
i5G mia? #36 iesivitisod 332 it % 


+e 35 Te 


wf th Ho fi onizeet fonnyT faty ek y Pa 


Ee 


‘lenox? Snomfielldssed Jzeeesks | 
: _ I-Ie en enoi saps esvirt £ ali 


"So Lye &: Ta ed bas geld Ssssole 
eiel3ua @iaM ons 10 Spee eee ee 
‘sumasaad ‘hebod “i Ont -S26beped -.F 
“ 4>0¢e8 ‘Saar vial Idajex tissazlA “Ie 

Ent} BIT) Jet ads Yo = 


Pan 


spro8 bee 18" preaierwe! sintasavel 


w BLxOW ondaick babutbawe ee nbeceremear 
-eeiqoo votgangosua 30 e a 


its 


— | 


13. Zeitschrift fur Flugtechnik und Motorluftschiffahrt Num- 
ber 18, Increased Lift Through Blowing of Compressed 
Pun On thessuction Side of a. Wing, by F.'Seewald, 1927. 


Bapeeszertschrift fur Flugtechnik und Motorluftschiffahrt Num- 


ber 18, Investigations of a New Type of Jet Wing, by 
K. Wieland, 1927.. 


m_awrck, B. H. and Kuhn, R. E., "Turbofan STOL Research at 


NASA," Astronautics and Aeronautics, Vol. 9, Number 5, 
May, ,19 71. 


ds 


raat rit eR Sin m2 
; eRe ny a2 r ' S iter ert 
1 / bicwaee ye att A 
“ T3s?lidoestelszogam Bas 
* [ot Jot 20 agyt well 36 


Jorsene% JIOTS natodset® +3 
~anet .@ .foV \aots ino 


= 


’ 
- 
= 
wa 
- 
- 


ee | 


INITIAL DISTRIBUTION LIST 


Defense Documentation Center 
Cameron Station . 
Alexandria, Virginia 22314 


Library, Code 0212 
Naval Postgraduate School 
Monterey, California 93940 


Department Chairman, Code 57 
Department of Aeronautics 
Naval Postgraduate School 
Monterey, California 93940 


mssoc. Professor M. F. Platzer, Code’57Pl1 
Department of Aeronautics 

Naval Postgraduate School 

Monterey, California 93940 


mest. Professor H. L. Power, Jr., Code 57Ph 
Department of Aeronautics 

Naval Postgraduate School 

Monterey, California 93940 


LT Carl Mark Tankersley, USN 


1000 Croton Drive 
Alexandria, Virginia 22308 


Las 


No. Copies 


2 


N 


ES 


nz. Oa. lti(‘(‘—~C 


? - . 

= * be 7} 
a were 
[LS USHOZE 

¢ 

| — 
A hd Ge So7zé 
O° | gimeia 
& Bn teh 

at . 
54 2B SSA 


> Poe Po 


loods® sede BvEE 
ObCES setiry oan 


SVs 


——eeeeEeEeEeeSeSSSSSSSSSSSSSSSSSSSSseseseseF 
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 


REPORT DOCUMENTATION PAGE 


1. REPORT NUMBER 


4. TITLE (and Subtitle) 
Experimental Investigation of 

Incompressible Flow Past Jet Flapped 
Airfoils 


READ INSTRUCTIONS 
BEFORE COMPLETING FORM 


2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER 


5. TYPE OF REPORT & PERIOD COVEREO 
Master's Thesis 
March 1974 


6. PERFORMING ORG. REPORT NUMBER 


7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(a) 


Carl Mark Tankersley 


10. PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UNIT NUMBERS 


9. PERFORMING ORGANIZATION NAME AND ADDRESS 


Naval Postgraduate School 
Montere Calzfornia 93940 
11. CONTROLLING OFFICE NAME AND ADDRESS 
Naval Postgraduate School 
Monterey, California 93940 


12. REPORT DATE 


March 1974 


13. NUMBER OF PAGES 


14. MONITORING AGENCY NAME & ADDRESS/(/f different from Controlling Office) 15. SECURITY CLASS. (of thia report) 


Unclassified 


Naval Postgraduate School 
Monterey, California 93940 


Sea. DECL ASSIEL CATION DOWN Ge ie 
SCHEDU 


16. DISTRIBUTION STATEMENT (of this Report) 


Approved for public release; distribution unlimited. 


- DISTRIBUTION STATEMENT (of the abstract entered In Block 20, if different from Report) 


18. SUPPLEMENTARY NOTES 


. KEY WORDS (Continue on reverse side if necessary end identify by biock number) 


Jet Flap 


20. ABSTRACT (Continue on reverse side If necessary end identify by block number) 

Experiments were conducted in the Naval Postgraduate 
School low-speed wind tunnel to investigate the low-speed 
aerodynamic characterictics of an airfoil with a jet flap 
deflected at ninety degrees, in and out of ground effect. 
These tests consisted of detailed static pressure measure- 
ments on the airfoil, and helium bubble flow visualization 
studies of the resulting flow patterns. Substantial 


DD BP gt a 1473 EDITION OF 1 NOV 65 IS OBSOLETE 
cs rion ell Phas A Sra Ee oe ee 
(Page 1) SA iotoa 047 6601h) SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered 


114 


in —— wr tant &s 
ene tsi Py 


a’ LE : 
Wiss imatint reas 


meni 


—_— 


4 ip é SyGay 
ow e & bRA | 


foodoe oteubs 


= sates >a mGiaA awe THAN FSTSI 
- - Bt ¢: eiat BIOS 
OBCEC -sirroti fed. 

-_ 


. a ae it 2 zat a mi WO geiliavinas mead saesmhy 


Qbeee 


! 
4°2 mara} 


ra 
ciley noldodiigath qsesefen obfdeq aoae 
1 


iene od vomits V4 a eool® Q beeeten wettede «& Ver 7 Blog TA 


TaN “ce WANG) Ree ene Nh Wahe ARO We SuNineS: BE 


old wh Villeohl ia os “Ss rselen WY 6806 epereee aw Geslbeees 

‘sU aft mt Seyoubneo sigw sonemruss 

esaotjzeval os fadaud baie hesaee ee f 

> ‘ .OIsts. 18 Lo eottoistesoetens oS SITGe 
| / {uo aie ft ,@se1peb yisale Za Bes 

‘238 Sofissah to Sesalenon g3ae2 

iv woll alddid mut fed bas 9 liobsins eis aoe 

sJedue ‘w2etitag wold palsaivges ond, aes at 


7 
ds 


Its JGieo @ SD VOe! Ae 
re (ioeo ane 
“a Q 5 e a205itbA JD ¥Tivaes 


bit 


Block 20 - ABSTRACT (Cont.) 


agreement was obtained with previous experiments by N. A. 
Dimmock at the National Gas Turbine Establishment in England. 


DD _ Form, 1473 (BACK) . 
, laine tie Sey ae ope TE eC ae ey a igs = (When Date Enterec 
S/N 0102-014-6601 SECURITY CLASSIFICATION OF THIS PAGE(When Da 


ES 


* od atnant eqs 
Z toomtatidesea ensds 


OTT Acer tite JS 


Trimyor 


SD yr te 


‘ 


ae ee 


T13645 Tankersley 

C.L _ Experimental investi- 
gation of incompressi- 
ble flow past jet 


flapped airfoils. 


T13645 Tankersley 

et Experimental investi-= 

gation of incompressi- 
ble flow Past jet 
flapped airfoils, 


F 
thesT 13645 
Experimental i investiga 


d | i i i | 


“ i “buat 7 KNOX LIBRARY 


-_ [ 


ae 


